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SOME GASTEROMYCETES FROM EASTERN AFRICA
By
D. M. DRING and R. W. RAYNER
INTRODUCTION
During recentmonthsa numberof collectorshavesentgatheringsof gasteromycetefungifrom
E. Africa to theKew Herbarium.This paperhasbeenwrittento recordtheresultsof theircollecting
as well as to givethem,and otherworkersin thearea,an admittedlyincompletebut, it is hoped,
usefulguideto thepuffballsand theiraIliesin theEastAfrican region.Recentlycollectedmaterial
hasbeensupplementedby studiesof theoldercollectionsin Kew (K) and elsewhere,particularly
theE. African Herbarium(EA).
Thoughthisstudyis centredon E. Africa in arestrictedsensewehavealsoincludedsomematerial
from Malawi, Zambia,Rhodesiaand Mozambiquewhereconsideredappropriate.In a like manner
Somaliahasalso beenincluded.Perhaps,however,it is moreimportantto notethatwe havealso
includedthe rather few gasteromyceteswhich we haveexaminedfrom the MascareneIslands.
Though theirnearestmainlandis theeastcoastof Africa, theseislandsare known to havestrong
floristicaffinitieswithAsia andAustralasiaratherthanwithAfrica. So that,unlessthereis evidence
to thecontraryit shouldnot be assumedthatspeciesrecordedfrom theseislandswill occuron the
African mainland.
The colour namesused,exceptingthosedescribingmicroscopiccharacters,arebasedon Dade,
Colour Terminologyin Biologyed.II, Mycol.Pap. 6, 1949.
COLLECTING
Gasteromycetesareeasyto collectandpreserve.All exceptOathraceaeand Phallaceaeshould
simplybe driedquicklyandplacedin boxesor packetswith theusualdataon placeof collection,
date,etc.They shouldneverbe pressed.If thecollectorhasthetime,inclinationand verymodest
skill required,heshouldmakepencilsketches,or better,water-colourpaintingsof thefreshmaterial.
In thecaseof phalloids,thoughdriedmaterialis betterthannone,thebestmethodof preservation
is to putat leastpartof eachcollectioninto bottlesof spirit,onceagainmakingadequatecollector's
notesandif possiblea paintingor otherindicationof thecolourof thefreshmaterial.
ADAXIAL
ALVEOLUS
AMYGDALIFORM
APICULUS
APOPHYSIS
BALLISTOSPORE
BASIDIUM
CADUCOUS
CAESPITOSE
CAMPANULATE
CAPILLITIUM
CLAMP-CONNEXION
CLATHRATE
CLATHROID (n)
COLLAR
COLUMELLA
CORTEX
CRENULATE
GLOSSARY OF TERMS USED
towardstheaxis
smalldepressionor hollowin a surface
almondshaped
shortprojection
swellingat thebaseof thespore-sac
sporewhichis violentlypropelledfrom its mother-cell
thespore-mother-cellof badidiomycetes,bearingsporeson short
spinesor sterigmata
falIin~awayearly
growmgfrom a singlepoint
bell-shaDedmass of sterile, thread-likehyphaemixed with the spores (cf.
paracapillitium)
characteristicprotuberanceat.the septum in certain hyphaeof
somebasidiomycetes
in theform of a lattice
a memberof theClathraceae
of a phalloid,thepadof tissueat theapexof thecapsurrounding
theapicalperforation,if any; of Tulostoma,thatpart of theouterperidiumwhichadheresto theheadandsurroundsthesocket
a sterile prolongationof the stipe into the gleba (cf. pseudo-
columella) .
of theperidioleof Nidulariaceae,thedark-colouredlayer
of sterilebases,longitudinallywrinkled
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DIAPHRAGM
ECHINATE
EGG
ENDOPERIDIUM
EVANESCENT
EXOPERIDIUM
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of Lycoperdaceae,a membraneseparatinggleba from subglebaandconfluentwith theendoperidium
spiny
of phalloids,theimmaturefruit-bodyanditsenclosinguniversalveil
theinnerlayerof theperidiumin Lycoperdales
fleeting
theouterlayerof theperidiumin Lycoperdales
FARINA
FWCCOSE, FLOCCULENT
FUNICULUS
FUSIFORM
GLEBA
GLEBIFEROUS
HYMENIUM
IMBRICATE
INDUSIUM
MAMMOSE
MULTISERIATE
NAKED
OSTIOLE
PARACAPILLITIUM
PERCURRENT
PERIDIAL SUTURE
PERIDIOLE
PERIDIUM
PERISTOME
PHALLOID (n)
PILEUS
PLACENTA
PSEUDOCOLUMELLA
PSEUDOSTEM
PUNCTATE
PYRIFORM
RECEPTACLE
RETICULATE
REVOLUTE
RIMOSE
RUGULOSE
SACCATE
SCABROUS
SECOTIOID
SESSILE
flourycoating
cottony
of Nidulariaceae,an elasticcord joining theperidioleto the cup
wall
spindle-shaped
spore-mass
bearingthegleba
fertilelayer;in basidiomycetesit is composedof basidia
overlappinglike tileson a roof
of "Dictyophora", thenet-likeorganhangingfrom nearthestipe
apex,underthecap
breast-like
of thestipewall of a phalloid,consistingof morethan two layers
of chambers
of a stoma,withouta differentiatedperistome
stoma,mouth
hyphaeresemblingthoseof the true capillitiumexceptthat they
arehyaline,collapsed,andwith frequentsepta
of a columella,extendingright throughthegleba
of clathroids,membranejoining theuniversalveil (outerperidium)
to thereceptacle
discreteportionof thegleba,surroundedby its ownwall
wall or membraneenclosingthefertilepart of thefruit-body
areasurroundingthestoma
a memberof thePhallaceaeor of thePhallales,accordingtocontext
capof theagaricoidforms
of Sclerodermatales,tissuewhich nourishesthe spore after its
dischargefrom thebadidium
a ±denselywoven,centralmassof capillitium
stem-likestructurewith tissuesnot orientatedalongthe long axis
of thefruit-body,usuallyconsistingof ±spongytissue
havingminutewartsor depressions
pear-shaped
thespongypart of a phalloid
in theform of a net
backwardlycurved
abundantlycracked,"crazed"
finelywrinkled
shapedlike an openbag
roughandpeeling
pertainingto S cotiumand theSecotiaceae
lackinga stalk
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Plate 1
A. Phallus caliendricus,spirit material,habit, c. X 1 (Type); B. P. caliendricuscap ornament
c. x 2 (Type); C. P. caliel/dricus,dried material,cap c. x 4 (BALLY); D. P. caliel/dricus,dried
material,habit,c. x J (BALLY).
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STERILE BASE
STOMA
STRIATE
STROMA
SUB-BISERIATE
SUBICULUM
SULCATE
TOMENTUM
TRAMAL PLATE
TRUNCATE
TUNICA
UNISERIATE
URCEOLATE
VOLVA
thepseudostemin Lycoperdaceae
of a puffball, the apicalpore throughwhich the sporesare dis-
charged
etchedwith fine lines
compact mass of vegetativehyphae bearing fruit bodies (cf.
subiculum)
of the stipe wall of a phalloid, consistingmainly of a double
layerof chambers
a sheetof myceliumcoveringthesubstrateand bearingthe fruit
bodies(cf. stroma)
grooved
coveringof softhairs
structuresupportingthehymenium
cut-offshort
of theperidioleof Nidulariaceae,theoutermosthyalinelayer
of the stipe-wall of a phalloid, consistingof a single layer of
chambers
urn-shaped
the cup-like basal remainsof the universalveil after expansion
of thefruit-body
THE GASTEROMYCETES
In a popularsensethetermgasteromyceteimpliesa basidiomycetein whichthe spore-massor
glebais enclosedin a sac-likeperidium.The familiarpuff-ballis a typicalexample.Unfortunately,
thisconceptiondoesnot coverthewiderangeof formswhichareconvenientlyclassifiedasgastero-
mycetes.
Technically,gasteromycetesare thosehigherbasidiomyceteswhosehymeniaare enclosed,at
leastat anearlystageof development,andwhosebasidiosporesarenot shot-offfrom thebasidium.
Thus, someformsverylike agaricsandboletiareincludedin thedefinitionof gasteromycetesimply
becausetheydo not dischargetheirsporesviolentlyfrom thebasidium.
Inability to produceballistosporeshas resultedin other meansof dischargingspores.Ingold
(1953)hasdescribedthegasteromycetesas"an assortedcollectionof experimentsin sporedischarge,"
and indeedtheyare.Thereis, however,at leastone otherfactorwhichseemsto havecontributed
to thisdiversity.Sincetheviolentdischargeof theballistosporedependson thehydrostaticpressure
within thebasidium,thehymeniummustbe turgidthroughouttheperiodof spore-discharge.Gas-
teromycetesdo not havethis limitationand are thereforebetteradaptedto fruit in dry conditions
thanotherbasidiomycetes.Onceagain,thishasresultedin diversificationof bothhabitatandhabit.
In additionto thepuffballsandagaricoidformsreferredto abovetherearemanyothergroups.
In thebirds'nestfungi (Nidulariaceae)theglebaconsistsof pellets(peridioles)whicharedispersed
from thecup-shapedperidiumbyraindrops.In severalgroupsthedifferingwater-absorbingcapacity
of thevariouslayersof theperidiumis usedas an·aid to discharge.In theearth-stars(Geastrum)
theouterperidiumsplitsinto rayswhichin somespeciesbendbackwardson drying,elevatingthe
sporesacto a heightmoreadvantageousfor spore-discharge.In otherspeciesof Geastrum,andin
thesimilarAstraeus,theraysenclosethesporesacwhendry,openingandpermittingsporedischarge
whenmoist conditionsprevail. In Mycenastrumtheinner peridiumbehavesin the oppositeway,
crackinginto lobes,bendingbackandexposingthepowderyglebawhendry; closingwhenwet.
In theClathraceaeand Phallaceae("stinkhoms"), thefoetidglebais exposedto theattentions
of flies, often on a flower-likereceptacle.In the Hymenogastraceaeand similar hypogealfungi
("falsetruffles")theperidiumis rupturedandthesporesdispersedby burrowinganimals.A glance
throughtheillustrationsto this paperwill givesomeguideto therangeof fungiwhichgo to make
up thegasteromycetes.
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Key to thefamiliesdiscussed
Glehabecomingpowdery(occasionallygranular)atmaturity 1
Glebabecomingmucilaginousatmaturity 3
Glebaneitherpowderynormucilaginous 4
1. Capillitiumof ±thread-likehyphaenotpresentingleba . Sclerodermataceae,p. 18
Capillitiumabundant ...•........ 2
2. Fruit-bodysessileorwitha sterilebaseof ±spongytissuenotorientatedalongthelong
axisof thefruit-body ..•...... Lycoperdaceae,p. 22
Fruit-bodywitha truestipeofhard,orientatedtissue.ColumellabsentTu/ostomataceae,p. 42
Fruit-bodywitha true,woodystipeprolongedintotheglebaasa percurrentcolumella
Podaxaceae,p. II
3. Glebausuallyborneontheinsideof thereceptacle,whichmaybesessileor stipitateand
consistof a globosenetworkor of severalcolumnsunitedat thetop,or of spreading
arms •........... C/athraceae,p. 15
Receptacleasingle,unbranchedcolumnsupportingglebanearitsapex.. Pha//aceae,p. 11
4. Hymeniumborneon ±gill-likeplates.Fruit-bodyusuallystipitate . Secotiaceae,p. 10
Hymeniumabsent,glebaorganizedinto seed-likeperidioles.Fruit-bodyusuallycup-
shaped,lessthanc.I em.diam..•• Nidu/ariaceae,p. 20
SECOTIACEAE
Themembersof theSecotiaceaereeasilyrecognizablebytheirgrossresemblanceto agarics.
Theyhavea stipeandanapicalpileuswhichatmaturitymayspreadout likethatof a mushroom
(e.g.inMontagnea)orremainalmostclosed(e.g.Galeropsis).Theglebaconsistsofatruehymenium
liningpersistenttramalplates.Theselatterareoftenradiallyarrangedin thesamewayasthegills
ofanagaric(Montagnea),ormoreor lessanastomosedbutretainingsomevisibleradialorientation
(Galeropsis),or soanastomosedthattheirbasicorientationis obscured.Thesporesof theentire
grouparebrown,double-walled,withanapiculusandusuallya germ-pore.In themoreagaricoid
generatheytendto havethesamesymmetryasa ballistospore;in themoresecotioidgenerathe
sporestendtobeirregularorglobose.
Theyaretypicallyfungiofaridregions.OnlytwogenerareknowntousfromE. Africa.
MontagneaFr. (=MontagnitesFr.)
This genusconsistsof Coprinus-likeplantswithradial,non-branchedgillsandanexpanded
pileus.It is usuallydefinedashavingtheapexof thestipeexpandedintoa smalldisc,fromthe
marginof whichhangthegills.Muchmaterial,especiallywhengatheredin anover-ripecondition
doesappeartofulfilthisdefinition.However,materialingoodconditionclearlyshowsthatthepileus
coversthewholeof theabaxialedgeof thegillsbutis verythinandsplitsbetweenthem.In older
specimensthegillsbecometwistedandthethinbackingof pilealtissuemaybeobscured,thegills
appearingtobeattachedonlywheretheyabutontothedisc.
Completespecimenshavea well-developedvolva.Thestipeis hollowin allknownMontagnea
species,andthischaracter,togetherwiththenon-branchedgills,clearlyseparatesthemfromthe
alliedgenusGyrophyragmiumMont.
Thereisbutasinglewellknownspecies,M. arenaria(DC.)Zeller(=Montagnitescando/leiFr.).
Oneofus(R.W.R.)hascollectedit in theRift Valley,nr.Suswavolcanoandweareinformedby
Dr.N. OtienoofitsoccurrencenorthofIsiolo,Kenya.Thesketch(Fig.ld)isbasedonaphotograph
ofOtieno'smaterial.
GaleropsisVelen.
Pileusnotexpandingatmaturitybutremainingasasubglobose,subovoidorsubconicstructure,
narrowlyopenatthebase.Gills radialbutsomewhatnastomosed.Stipewelldeveloped,slender,
hollow,withoutvolvaatbasebutoftenwitha well-developed,sometimesmarginatebulb.
SouthernAfricaseemstobeparticularlyrichin speciesof thisgenus.Twohavebeenrecorded
forS.Africa:G. mitraeformis(Berk.)Heim,andG. /iberatus(Kalch.)Heim,bothof themfromthe
extremesouth,another,G. besseyi(pk.)Heimvar.madagascariensis(pat.)Heimfromseveral
localitiesin Madagascar.FinallyG. paradoxa (Matt.)HeimhasbeenrecordedfromEthiopia.
Heim (1950)expressesthetentativeviewthatallareformsof a singlevariablespecies(andcf. the
situationi PodaJeis).Indeed istinctionsbetweenthespeciesseemdifficultodefine.Forthemoment,
however,weshallacceptthegenerallyheldviewthatseparatetaxaareinvolved.
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G. afr.paradoxa(Matt.) Heim. (Fig. If-h)
Pileus clavate-conic,to about 2x 1 em. pale tan. Gills adnate,frequentlyanastomosed;basidia
4-spored,waisted,about25x 5(.1.,sporesamygdaliform,10-13x 6-7.5(.1.,paleamber,withsmallbut
clearlyvisiblegerm-pore.Stipeto 8 em.longwith a well-developedbasalbulb.
HABITAT: On thegroundin pastureat 2-3000m. alt.
MATERIAL EXAMINED: KENYA: J. K. DEDAN1233.Forest Dept., Kikuyu, in grass,April,
1965(K); nr. Limuru, in Kikuyu grasspastures,abundant(R.W.R's notes).
NOTES: The materialwhich we haveseen,fresh,dried and preservedin spirit, correspondswith
thatdescribedby Mattirolo (1924)in habit,habitat(includingaltitude)and in sporesize(thelast
asgivenby Heim (1950)for Mattirolo'smaterial)but thegillsareapparentlythinnerandratherless
frequentlyanastomosed,and thebasidiaare apparentlyall tetrasporouswhereasMattirolo noted
both2- and4-sporedbasidia.
The gillsareadnate(Fig. Ig), thatis to saythatif thepileuswereto beopenedout like thatof an
agarictheproximaledgesof thegillswould beconfluentwith thetissueof thestipe.This is clearly
seenin thespiritmaterialandconfirmedin transversesectionsof theupper1/3of thecap.Contrary
to the impressionto be gainedfrom studyof the literature,adnateinsertionseemsto be usual in
thisgenus.Kotlaba(personalcommunication)confirmsthatit is truefor GaleropsisdesertorumVelen.
The gills appearto befreein driedmaterialof all speciesof thegenus.
Sectioningof the gills showsthemto be of the inaequihymeniiferoustype(Buller, 1922)with
basidiamaturingin succession.The basidiumelongatesconsiderablyjust beforematurity,and
developsfour slightlycurvedsterigmataon whichthesporesareborne.The resultis thatjust as in
an agaricthesporesareheldclearof thehymenialsurfaceuntil theybecomeripe. In an agaricthey
would thenbe forcibly castoff from thesterigmataand thebasidiumwould thencollapse.In this
case,however,theyare not dischargedbut remainattachedto the sterigmawhilst the basidium
collapsesanddrawsthemdownagainon to thehymeniumto whichtheyfirmlyadhere.As a result
of the repetitionof this processwith the successivelymaturingbasidiathe hymeniumbecomes
coveredwith a thick layerof spores.Basidiacanbeseenin situonly in verythinsections.
The cuticleof thepileusis of ordinaryhyphae,not cellularas in theBolbitiaceae,thefamilyof
agaricsto whichthisgenusis obviouslycloselyrelated(Singer,1962).
PODAXACEAE
This familysharesall thecharactersof theSecotiaceae,exceptthatthetramalplatesbreakdown
beforematurityandarereplacedby capillitium.Thus theglebais pulverulentas in Lycoperdaceae
but thesporesresemblesecotioidspores.
Thereis a singlegenus,PodaxisDesv.Morse's(1933)contentionthatall theformsarereferable
to a singlevariablespecieshasnot yetbeenrefuted.
Podaxispistillaris(L. ex Pers.)Fr. sensuMorse (Fig. la-c)
Sporocarpto 20em.high,consistingof anellipsoidto subcylindricor subconicheadsupportedon a
slenderstipe.Peridium dirty whiteto pale fawn, thin, woody,scaly,dehiscingby breakingaway
fromthepointof attachmentto thestipe,splittingverticallyintoa smallnumberof rayswhichbend
outwardand upward,andfinallyfallingawaycompletely.Stipetaperingupwards,producedintoa
percurrentcolumella,bulbousat thebase,concolorouswith thecap,scaly,longitudinallyfurrowed,
hollow. Gleba copious,ochraceous,blood colour or black,capillitiumof spirally thickened,dark
hyphae,the spirals sometimesuncoilingto produceribbons; sporesof the basic secotioidtype,
straw-colouredto darkmahogany,8-18x 7-14(.1..
HABITAT: On thegroundin exposed,dry situations,or on thetopsof termitaria.
DISTRIBUTION: Widespreadin tropicsandsubtropics.
MATERIAL EXAMINED: KENYA: W. J. DAWSON,coastnr. Mombasa,rec. 6.8.1914;
T. D. MAITLAND531,Mombasa,rec.31.1.1921;P. R. O. BALLYB 2185,Garissa,in opencountry,
common,4.2.1943;BALLYB 3169,Nairobi-Magadiroad,nr.Gill'sGulch,2,400ft.,20.6.1944;RAYNER
733, Nairobi-Magadi road, nr. Olorgesailie,sandysoil above termites'nest, 1944;BALLY 7778,
idem,23.4.1950;Watamu,nr. Gede(R. W. R's notes).
PHALLACEAE
This family and the closelyrelatedClathraceaeare recognizableby their delicate,ephemeral,
usually spongyreceptacleswhich developinsidea globose"egg", burstingfrom it at maturity,
exposingthefoetid,mucilaginousglebato theattentionsof insects.
In thePhallaceaeitself thematurefruit-bodyconsistsof thevolva,or rupturedremainsof the
peridium,from whichspringsa hollow,chamberedor spongystipeholdingaloft thegleba.
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The Scalein thefiguresrepresents10 microns(0.001m.m.)
f
9
h
Fig.1.PodaxaceaendSecotiaceae.a-c,Podaxispistillaris:a.habitx t (RAYNER 739.fromwater-
colourby E. M. Rayner);b, v.s.upperpart;c, spores(RAYNER 739);doeMontagneaarenaria:
d, habitxl; e,spores(frompicturesby N. Otieno);f-h Galeropsisaft".paradoxa:f. habitx t;
g,v.s.upperpart,xl; h,v.s.hymenium(DEDAN 1233).
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In Mutinus theglebais bornedirectlyon thestipenearits apex,but in mostothergenera,e.g.
Phallus,it is borneon a moreor lesscampanulatecapwhichfitsovertheapexof thestipe.An auxil-
liary structure,the indusium,is presentin somespecies.It is a conicalnetworksuspendedfrom
neartheapexof thestipeandhangingroundit, underthecap.
Variationsin thenatureof theglebiferouspart of thereceptacleare themaincriteriaon which
thefamilyis dividedinto generaandspecies.
The structureof theeggof Phallusis shownin Fig. 2b.
MutinusFr.
Receptaclea hollow,fusiformstipebearingtheglebadirectlyon theupperpart.
A species(almostcertainlyM. argentinusSpeg.,seeDring, 1964)havinga red,acuteglebiferous
partanda slender,palerstipehasbeenseenin Kenya on severaloccasionsbutno materialhasbeen
preserved.A similar plant from Tanganyika(Suji Mission, Makanyu, 4,000ft., Jan. 1945,coli.
BALLY)is preservedin Herb. EA, butpaucityof thematerialprecludesaccuratedetermination.
PhallusPers.
The receptacle,whenexpanded,consistsof a hollow stipewith a volvaat thebaseand a cam-
panulate,glebiferouscapat theapex.
The wall of thestipemayconsistof a spongymassor a moreor lessclearlydefineddoublelayer
of chambers,or a singlelayerof largechambers.We shallthereforereferto thechambersasmulti-
sub-bi-and uniseriate.The chambersmayhaveholesin their wallsopeningto theexteriorof the
stipeor into its hollow exterior,or theymaybe intercommunicating.The tissueof thestipemay
bewhiteor somehueof red or orange.
The capconsistsof a thin basalmembranethickenedin placesby surfaceornament.The orna-
mentmay be rugulose,papillate,or tuberculate,or consistof a bold networkof folds or ridges,
in whichcaseit is calledreticulate.The capis whiteor occasionallyorange.
Cap and stipeare usuallyperforateat their commonapex,sometimesbarelyperceptiblyso,
sometimeswidely.Theperforationis surroundedby wideor narrowring of rathersolid,undifferen-
tiatedtissueapparentlybelongingneitherto capnor to stipe.This collar servesas an "egg-tooth",
rupturingtheperidiumwhenthefruit-bodyexpands.
In somespeciesan indusiumhangsdownfrom near theapexof thestipe,underthecap.It is
perforatedto a greateror a lesserextent,forminga networkwhenfully expanded.It is customary
to segregatethosespeciespossessingan indusiumunder two othergenericnames:Dictyophora,
in whichthecapornamentis reticulate,andClautriavia,in whichit is usuallydescribedasrugulose.
However,theindusiumaloneis inadequateasa criterionon whichto basea genus.In P. impudicus,
thecommonEuropeanspeciesand typeof thegenus,an indusiumis occasionallypresent,though
other fruit-bodiesgrowingfrom the samemyceliumare without.Closer observationshowsthat
normal fruit-bodiesof this speciespossessthe rudimentof an indusium,visible, in microscopic
preparations,asa ring of tissueneartheapexof thestipe.
P. rubicundus (Bose)Fr., (Fig. 2d)
Egg globoseto obovoid,stronglyrooting,oftenby a singlestrand;peridiumwhiteto palebrown,
dehiscingapically.Receptacleto 15em.high,stipehollow,wall spongy,c. 3mm.thick,multiseriate,
with chambersintercommunicatingand oftenperforatedto theexterior,fleshcolour. Pileuscam-
panulate,concolorouswithstipeor darker,imperforate,surfacerugulose,sometimesalmostsmooth.
Gleba olivaceous,mucilaginous,foetid; sporesovoid-cylindrical3.5-5x 1.5-2.5J,1smooth,tinted.
HABITAT: on thegroundin forestor in theopen.
DISTRIBUTION: Probablythroughouttropicsandsubtropics.
NOTES: The typicalform, to whichtheabovedescriptionexclusivelyapplie,hasa robust,spongy,
flesh-colouredstipe.The capis moreor lesscampanulateandtheapexis imperforate.In a previous
paper (Dring, 1964)an attemptwas madeto indicatesomeof the variationencounteredwithin
thisso-calledspecies.It seemsquestionablethatsucha diversityof plantscanprofitablybe grouped
underthesamename.As morematerialis examineda numberof well markedtypes,sometimesof
apparentlylimitedgeographicaldistribution,emerge.One of themis dealtwith below,in thestatus
of a variety.
Orange,truncateformswith thincapcloselyappliedto thestipeareoftenseparated,witha good
dealof justification,asP. aurantiacusMont. The descriptionsuggeststhatP. armeniacusPatouillard
(1924),describedfrom Madagascar,wouldbereferablehere,but no materialof thishasbeenseen.
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P. rubicundusvar.graci/limusDring & Rayner,var,novo(Fig. 2c)
A typodiffertin stipiteFacillimos,parietetenui,e stratounicocubiculorumsistente.
Typus: BOWKER,Kltale, Kenya, Nov. 1960(EA).
Egg globoseto ovoid, to 2 em.wide; peridiumlightcoloured,dehiscencecircumscissileor by an
apicalslit.Receptacleconsistingof stipeandcap;stiperedor pink,slender,to 20x 1em.,attenuated
apically,oftencurvedin an are,hollow, thewall thin, uniseriate,of largeimperforatechambers;
cap narrowlycampanulate,thin, very finelyruguloseto almostsmooth.Gleba of theusual type,
spores3-4x 2J1.Hab. In turf,presumablyephemeral.
DISTRIBUTION: S. andE. Mrica.
MATERIAL EXAMINED: KENYA: BoWKER,Kitale, Nov. 1960 (EA); BALLY 6377, Soy,
alt. 6,000ft., on a Kikuyu-grasslawn, 30.6.1948(paintingby C. Cripps, EA).
NOTES: This varietydiffersfrom thetypein theextremelyslender,longstipeconsistingof a single
layerof chambers.So far as canbe ascertainedfrom thedriedmaterialand thecoloureddrawing
at our disposalthecap is thinnerthanthatof P. rubicundus,morenarrowlycampanulateand not
pink but yellowish-brown.The capis alsoperhapslessrugulosethanthatof P. rubicundusbut not
too muchstressshouldbeplacedon thisrathervariablecharacter.
P. rubicundusvar. gracillimusis similar to P. novae-hollandiaeCda, (=P. graci/isLloyd, nom.
invalid.,=lthyphallusaurantiacusvar. gracilis E. Fisch., ? =P. caleyi Berk.), which, however
hasa shorter,biseriatestipe.We havehesitatedto giveour varietyspecificrank, or to placeit asa
varietyof P. novae-hollandiaeuntilmoreis knownaboutvariationin P. rubicundusanditsallies.
PhalluscaliendricusDring &Raynersp.novo(Pl. 1)
Ovum subglobosum,sordidealbum.Receptaculumstipitatum;stipiteincaroatum,usque10x 2 cm. fusiformevel
columnare,cavum,parietespongioso,e stratisc. 4 cubiculorumsistente;cubiculisplusminusveintercommunicantibus.
Mitra campanulata,tenuis;reticulislamallarumlacerarumet tuberculorumdensevestita,apiceprimoclausadeinperforata.GlebaoUvacea,mucilallinosa,foetida;sporisovoid o-cylindraceis,4-5x 211, la vibus,hyaUnis.Habadterram.
Typus: RAYNER513,Regio Hombe,Mons Kenya,Mrica, 15.11.1951(K).
Eggsubglobose,dirtywhite,stronglyrootingbya cord-likemycelialstrand.Receptaclestipitate;
stipefleshcolour, to lOx 2 em.broadlyfusiformor columnar,apicallyattenuate,hollow, thewalls
about3mm.thick,spongy,multiseriate,withup to about4 layersof moreor lessintercommunicating
chambers.Cap campanulate,2 em. long by 1.8em.wide at the margin,dull, slightlyorangy-red
undertheolivaceousgleba,surfacethrowninto veryirregular,tom, thin folds,mostlyabout1mm.
highbutwithnodularoutgrowthswhichmayattain2mm.in length,thewholegivingtheappearance,
afterremovalof gleba,of a mattedwig; marginwhite,about1mm.wide,slightlythickened,formed
by the confluenceof the folds of the cap; apexat first closed,perforatelater; collar prominent,
C. 5 mm. diam. Gleba dark olivaceous,mucilaginous,stronglyfoetid as in P. impudicus,spores
4.Sx 2~,ovoid-cylindrical,hyaline,smooth.
HABITAT: On theground.
MATERIAL EXAMINED: KENYA: RAYNER513,Hombe distr., aboveRiver ResearchCentre,
slopesof Mt. Kenya, 6,500ft., 15.11.1951(Type,K, withwatercolour);BALLY9722,Nairobi distr.,
Lukenya,belowE. slope,5,500ft., 20.5.1954(EA).
NOTES: This speciesis distinguishablefrom P. rubicundus,which it resemblesin its habit,by the
capornamentbeinglike thatof ltajahya,thoughlesswell developed.Indeedthisspeciesmaybe a
link betweenthatgenusandPhallus.
P. indusiatusVent.ex Pers.(Fig. 2a)
MATERIAL EXAMINED: SEYCHELLES: C. JEFFREY,s.n.,Praslin,ValeedeMai, 1962(coloured
slideonly,K); JEFFREY,s n, withoutdata(K). UGANDA: SIRW. JOHNSTON,Bt., no data, ? 1901
(K); C. B. USSHER78,Mabira Forest,April 1908(K); LISTER,IshantaR., Kigezi, 31.8.1960(photo
only,K). TANGANYIKA: SIR J. KIRK, Newala,RovumaR. [SoTanganyika],1886(pictureonly,
K); K. BRAUN,691[Usambaras]28.6.1905(EA); BRAUN1554,Kiv, nr. Vuga [Usambaras](EA);
BRAUN8624,Amani (B.A.)•.
NOTES: This is thecommontropical,white"Dictyophora"andischaracterizedbyitswelldeveloped.
widelyspreadingindusiumand the small reticulationsof the cap ornament(up to about 2 mm,
diam.).USSHER78hasparticularlynarrowreticulations,mostlyabout0.5mm.diam.
The recordfromVal6cde Mai is of an examplewitha doublestipeandcommoncap,indusium
andvolva.
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P. duplicatusBosc(Fig. 2b)
Egg subglobose,to about4 cm.diam.,dirtywhiteto brownish,stronglyrooting,dehiscingapically.
Receptacleconsistingof stipe, indusiumand cap; stipe white, to 15x 3 em. aIroostcylindrical,
hollow, wall multiseriate,white; indusiumshort,often scarcelyprotrudingbelowmarginof cap.
not widelyspreading,theperforationssmallespeciallynearthemarginwheretheymaybeabsentor
hardlyperceptible;capcampanulate,deeplyreticulate,theprimaryreticulationsup to about5 rom.
acrossin medium-sizedfruit-bodies,collar narrow,oftenlong-elliptical,apicalperforationconspi-
cuous,also elliptical.Gleba of the usual phalloid type. smell slightlyoffensive;sporessmooth,
elliptical2.5-3.5x 2J1.
HABITAT: On theground,usuallyin woodland.
DISTRIBUTION: N. America,E. andS. Africa, W. Europe.
MATERIAL EXAMINED: KENYA: RAYNER,Upper Kiambu,coffeeestate,c. 6,200ft., 1943(K).
NOTES: This is immediatelydistinguishablefrom P. indusiatusby the largerreticulationsof the
cap, themoremassivestipe,and theshorter,lesswidelyperforateand narrowerindusium.Coker
& Couch (1928)statethat the indusiumof United Statesexamplesis light rosy pink and Smith
(1951)says"whiteto pinkish" but thespecimenfromKenya hada whiteindusium.
In theabovecollection,whichis in spirit,theindusiumscarcelyprotrudesbelowthecapandthe
perforations,evenabove,arepoorly developed.
From theillustrationsin Bottomley(1948)andthesinglespecimenin K (J. MEDLEYWOOD667,
in bush, Inanda,Natal, leg. W. Haygarth,ree.27.12.1881,with picture)it would seemprobable
thatthis,not P. indusiata,is thecorrectnamefor theS. African examples.
Records of this speciesin W. Europe are open to suspicionbecauseof confusionbetweenit
and indusiateforms of P. impudicus.It is tentativelysuggestedthat the main distinctionbetween
themlies in thestructureandshapeof the indusium,whichis widelyspreading.cobwebby,in the
latter. General habit and the characterof the reticulationsof the cap are importantadditional
distinctions.The differencebetweenthe two plantsis magnificentlydemonstratedby Pilat (1958,
Fig. 16,p. 74).
P. hadrianiiVent.exPers.(=P. imperialisSchulzer)
MATERIAL EXAMINED: SEYCHELLES: JEFFREY,s.n.,Mah6Brillant,7.10.1961(withcoloured
slide,K).
NOTES: This speciesdiffersfrom P. impudicusmainly in its less disagreeablesmell,in thepink
colourof its volva,volvageland,often,of its stipe,in themorebroadlybasedegg,andin themore
nearlyisodiametricreticulationof thecap.The capis saidto belessabruptlyconicalandtheapical
perforationconsequentlywiderbut thismaybe of littlediagnosticvalue(Meulenhoff,1936).It has
beenarguedwithsomejustificationthatit is merelya varietyof P. impudicus.
Jeffrey'smaterialconformswiththeusualconceptof thisspecies,exceptthatthestipeisuniformly
palepink whereasit is usuallywhiteor colow:edonly at thebase.Its occurrencein theSeychelles
is not so strangeas would appearat first sightsincemanyrecordsof P. impudicusfrom Asia are
probably referableto this species(Dring & Rayss, 1964).Pearson (1948)recordsP. hadrianii
from S. Africa.
CLATHRACEAE
This groupis closelyrelatedto thePhallaceaebut differsin thatthereceptacleis morecompli-
catedandmorevariable.It maybesessileor stalked,andconsistof a networkor of variouslyunited
armsor divergingbranches.The glebais bornedirectlyon theadaxialfaceof thenetworks,arms,
etc.,in immediatecontrastto thesituationin thePhallaceae,wheretheglebais alwaysborneexter-
nallyto thereceptacle.
The egg(Fig. 2g)differsfrom thatof thephalloidsin that thegelatinous"inner peridium"is
not a continuouslayerbutis dividedinto segmentsbyperidialsutures.Thesearemembraneswhich
connectheouterperidiumwiththereceptacle,passingapproximatelyradiallythroughthegelatinous
layer.A peridialsuturecorrespondsto eacharm of thereceptacle.The linesof fusionbetweenthe
peridialsutureand theperidiumcan be seenas slightfolds runningover theoutersurfaceof the
unopenedegg.
Thegeneraof Clathraceaeareinterdistinguishableby theshapeof the receptacle.Unfortunately
ratherfew areknown to us from thisarea.In Clathrusthereceptacleis a hollow network,andall
otherformsmaybeconsideredto be derivedfrom this.
Ileodictyonis acloserelativeof Clathrusin whichthereceptacle,insteadof consistingofchambered
tissue,is formedof acontinuous,intestine-liketube(Reid&Dring, 1964).I. cibariusTul. is recorded
from Salisbury(seeBottomley1948,p. 528).
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Loss of all but theverticalarmsof thenetworkhasresultedin generalike Linderiella(Fig. 2e)
andBlumenavia,both of whichhaveE. Mrican representatives.
Another lineof evolutionhasgivenrise to stipitateformsrepresentedin theE. Mrican flora by
SimblumandKalchbrennera(Fig. 2f, i).
ClathrusMich. ex Pers.
Receptaclea hollow,moreor lesssphericallattice.The glebamaycoverthewholeinnersurface
of thereceptacleor berestrictedto theintersectionsof thearmsof thenetwork.The armsconsist
of a moreor lessregulararrangementof chambersthoughthis structuremaybe obscuredin the
moremassive,spongyspecies.
Only onerecordis knownto us from E. Mrica (MAITLAND,withoutdata,Uganda,photograph
only,in Herb. K). Thefruit-bodies(Fig. 2h)arewhiteor pale-colouredandhaverathercharacteristic
flat meshesas in Mme. Goosens-Fontana'sillustration(in Dissing & Lange,1963).Dissing and
Langehavetakenthisto be C. baumiiP. Henn.,withgoodreason.Thoughtheillustrationdoesnot
indicatethattheglebais confinedto nodularprocessesat theintersectionsof thearmsasHennings's
(1903)originaldescriptionspecifies,studyof thedriedmaterial(BR) showsthisto beso.
This fungusmustbeverysimilarif not identicalto thatrecordedfromJamaicabyDennis (1953)
as C. cfr.preussii,from typicalexamplesof whichit differsin theflatterarms,morenearlyquad-
rilateralin section,lackinga fringealongtheouterangles(Dring, 1964).
LinderiellaG. H. Cunn.(=LinderiaCunn.non LinderaThunb.)
Receptacleof vertical,unbranched(exceptionallyforked) columnsunitedat theapexbut free
at thebase.The glebais bornedirectlyon theinsideof theapicalpartof thecolumns.
Thereis only oneknownspecies.
L. columnata(Bose)Cunn.(=Laterneacolumnata(Bose)Lloyd) (Fig. 2e)
Egg subglobosewith longitudinalfurrows correspondingto theperidialsuturesand henceto the
columnsof thereceptacle,to about5 em.diam.,whiteto palebrownish,usuallywitha singlethick
rootingstrand.Receptacleorangeto bright red, at first urceolateto ovate,becomingobovateas
the top part expandsfully, of 2-4 thick columnswhichare graduallyattenuatedtowardtheapex
wheretheyareunited,abruptlytaperingbelowwheretheyarefree,up to about2 em.acrossat the
widestpart. Gleba bornein a singlelargemassinitiallysphericalandpendantfrom thetop of the
receptacle,asthelatteropensdequescingandforminga moreor lessevencoatovertheinnersurface
of theupperpartof thecolumns.Glebaandsporesasusualfor thefamily.
HABITAT: On theground.
DISTRIBUTION: The Americas,Mrica southof theequator,Japan, New Zealand.
MATERIAL EXAMINED: KENYA: E. R. NAPIER,s.n.,Kiambu, 5,700ft., Dec. 1931,colI. MRS.
ARMSTRONG(K); RAYNER736,ScottLaboratories,Nairobi, 6,300ft. (K); MRS.P. H. IRWIN 613,
Peover,Mt. Elgon, 10.6.1962(watercoloursonly,K); MRS.W. STEVENS,Nairobi, 30.4.1964(EA).
NOTES: This is verycloselyrelatedto a sectionof thegenusClathrusandindeedthetendencyof its
columnsto branch in exceptionalcases,makesit very difficult to draw a water-tightdistinction
betweenthetwogenera.(SeeCoker&Couch(1928),PI. 1.for anexcellentillustrationof a C/athrus-
likespecimen.Theseauthors,in factusetheoriginalbinomialClathruscolumnatusBose.).Specimens
from Japan with only two columnshavebeensegregatedasL. bicolumnataLloyd. Specimensfrom
theE. Rift valleyhaveonly two columnsthoughoneof thespecimensfrom Mt. Elgon illustrated
by Mrs. Irwin hasthree.
Specimensof L. columnatahavesometimesbeenconfusedwithAnthurusbutshouldbeimmediately
recognizablein thatthecolumnsof thereceptacleare unitedbelowinto a shortstipein thelatter.
Theyarealso initiallyjoinedat theapexof thereceptaclebut laterbecomeseparatedandflaring.
Hennings(1904)recordedAnthurussp. from theUsambarasbut it wasbadlydamaged.It seems
probablethatit wasA. archeriwhichis knownfromS. Mrica, thoughonly from oakwoodsnearthe
S.W. coast,but it cannotbeentirelyexcludedthatit wasin facta Lysurus.
BlumenaviaMoner
Receptacleof verticalcolumns,unitedat theapex,freeat thebase,thesidesof eachcolumn
fringedby irregular,torn wingswhichbearthegleba.The specialglebiferousorganis developedfrom thelargeadaxialchamberof thearm.The wall
of thechamberis speciallythickenedexcepton theadaxialsidewhereit is defective.At maturity
it rupturesalongthisvertexandthethickenedwallsarefreetofoldsidewaysandforwardsasirregular
flaps carryingthegreaterpartof theglebawith them.
In LaterneaTurpin, anothergenusof Clathraceae,specialglebifersare also developedfrom
modifiedreceptacularchambers.Sincetheyaresimilarin habitto Blumenavia goodcasemightbe
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madefor unitingthetwo, thoughthiswill not beundertakenhere.For an accountof twospeciesof
Laterneaandoneof Blumenavia,seeDennis(1953)..
This seriesof formswithcolumnsdiscontinuousat thebase,includingLinderiellaandBlumenavia
and endingin Laterneais oneof themostcompleteand beautifulin theClathraceae.It illustrates
the loss of all but theverticalarmsof thereceptacle,and their reductionin number,thevertical
displacementof the gleba,developmentof a specialglebiferousorgan (cf. thecap of Phallus)and
reductionin sizeof thereceptacle.
But onespeciesof Blumenaviais knownfrom E. Africa.
B. usambarensisP. Henn.
Egg blotchedwith brown,subglobose,to 4 em.diam.openingby a seriesof largeirregularapical
lobes.Receptaclewhite,long-ovoid,to about8x 3em.consistingof 3-5 verticalcolumnsfreebelow
andjoined at theapex,to 1 em.thickat thebase,attenuatedapically,outersurfacestronglytrans-
verselyridged, sub-triangularor quadrilateralin section,broadestside outermost.Glebiferous
wingsraggedlydentate,extendingalongthewholelengthof theinnerangleof thesideof thecolumns.
Glebaof theusualtype,probablyrestrictedto theupperpartof thereceptacle.Sporesof theusual
type,3-3.5x 1.5/1.
NOTES: We haveseenno E. African materialof thisveryrarefungusand thedescriptionis made
upfrom Hennings's(1902)originalandstudiesof aW. Indiancollectionin Herb.K (R. W. G. DENNIS,
s.n.Noronja, Trinidad,rain forest,1,800ft., 2.10.1949,with watercolour).This specieswouldseem
to differfromB. rhacodesMoll., thetypespecies,in thepositionof theglebiferouswings,andin the
muchmorefragileconstructionof thereceptacle,whichis whiteinsteadof red.Henningsdoesnot
mentionthattheglebais restrictedto theupperpartof thereceptaclebut thisseemslikely.
LaterneaangolensisWelwitsch& Currey (1870)may be the same accordingto the original
account.Thereis no typespecimenin herb.BM.
SimblumKlotzsch
Receptacleconsistingof a stipesurmountedby a clathrate,fertile network.The copiousgleba
is borneon all but theflattenedouterfaceof thearmsof thenetwork.
Morphologicallythismayberegardedasa stipitateClathrus.
Althoughbasicallyglobose,theheadmaybe depressedonto thestipesothat it appearshemis-
pherical.The colour of thereceptaclemaybe whiteor sometint of yellowor red. The glebamay
varyin theextentto whichit coversthesidesandexteriorof thearms.The fertilenetworkis usually
abruptlydifferentiatedfrom thestipebut occasionallythereis a gradualtransition.
The fertilenetworkvariesconsiderablyin thenumberof meshes(about5 to about25)and in
theirsizeandshape.Conard (1913)reportsfindingoccasionalarmsof thenetworkembedded eep
in the gleba.Ahmad's (1952)implicationthat the irregularityof the networkin somespecimens
bringsthemverycloseto Lysurusis interestingandis confirmedby materialin K (Varanasi,India,
colI. K.B. Khare). The genusdoessharewithLysurusthetendencyof theglebato migratetowards
theoutsideof thearms,a tendencywhichis evenmoremarkedin thenextgenus,Kalchbrennera.
The numberof speciesin thegenusis a matterof dispute.The originalone,S.periphragmoides
was yellowishin colour and camefrom Mauritius. Specimensfrom the Old World are normally
placedin thisspeciesandareusuallysomeshadeof yellow.
Reddish(occasionallywhite)speciesusuallycomefrom theNew World and are usuallycalled
S. sphaerocephalum(inappropriately,perhaps,sincethe "hemispherical"headis commonerin New
World thanin Old World forms.
Thereare,however,notableexceptionsto thehypothesisthat colour dependson distribution.
A yellowformfrom TexashasbeendescribedasS. texense(Atkinson&Long) Long,and Ahmad's
(1952)Pakistanicollectionsare apparentlyred ratherthanyellow.
Wehaveseenno substantiatedrecordof aSimblumfromcontinentalAfrica,all supposedexamples
beingreferableto Kalchbrennera.
S. periphragmoidesKlotz. (Fig. 2i)
MATERIAL EXAMINED: MAURITIUS: MRS.A. TELFAIR,Bois Chery(K) (TYPE).
ZANZIBAR: MRS.H. FAULKNER,Massazine,amonggrassin sandysoil,19.11.1957(K), andanother
collection,in spirit,withoutdate(K).
NOTES: The Zanzibar collectionscompriserather small fruit-bodieswith the "hemispherical"
head(Fig. 2i). They are describedas havingbeenorange.The stipewall consistsof 2'-3layersof
chambersthinningto onelayerat thetopandbottom.The chambersareaWlogedin brokenvertical
columnsand manyof themcommunicatewith chambersaboveand belowto form verticaltubes.
The receptacularnetworkconsistsof an apparentlycontinuoustubewhosewallsareratherthicker
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thanthoseof thechambersof thestipe.The veil whichlined theinsideof theholIow stipebefore
expansionof thefruit-bodypersistsas a shortflaccidcylinderhangingdown insidethestipe.The
anatomicaldetailscorrespondcloselywith thosedescribedby Long (1907)for S. texense.
KalchbreDneraBerk.
Receptaclelike thatof Simblumexceptthatthefertilenetworkis lesswelI developedandbears
simpleor forked processeson its outersideat thepoint of intersectionof thearms.The glebais
bornebetweentheseprocesses,thatis on theoutsideof thenetwork,not insideit as in everyother
c1athroid.
The positionof theg1ebais surprising.However,theendsof theprocessesareexternalto the
g1eba.A tendencyfor theg1ebato migrateround thesidesof thearmsand to takeup a position
moreor lessexteriorto thereceptaclehasalreadybeennotedfor SimblumandLysurus.Presumably
thisis anextensionof thatprocess.
The genuscontainsa singlespecies.
K. corallocephala(Welw.& Curr.) Kalch. (=SimblumclathratumLloyd) (Fig. 2f)
Egg subglobose,becomingobovoid,to about4 cm.diam.Network of receptaclebrightred, hemis-
pherical,to 3 cm. diam.,meshesveryvariablein number,armstransverselyrugulose,tubular,to
3 mm.diam.,appendagesbrightred,branchedor simple,projectingup to 2 cm.from thenetwork,
oftensmaller.Stipecream-coloured,oftentingedwith pink above,cylindricalor attenuated own-
wards,to 12x 3 cm.,holIow,wallssub-biseriate,thelargerchambersinternal,oftenintercommuni-
catingto produceshort verticaltubes.Gleba as normal for the Clathraceae,particularlyfootid,
sporesnormal.
HABITAT: On theground,in woodlandor in theopen.
DISTRIBUTION: Apparentlylimitedto Africa southof theSahara.
MATERIAL EXAMINED: KENYA: RAYNER738,Bamboo forest Central Prov., c. 7,000ft.,
1947;BALLYB6349,Karen Estate,NgongDistr., leafmouldin forest,May 1948(EA); B9721,Spring
Valley,Nairobi, colI. H. STONE,May 1954(EA); B11575,Karen Estate,Nairobi Distr., coil. MRS.J.
PEDFIELD,19.5.1957(K, in spirit); L. D. & B. VERDCOURT2066,Muguga,nr. Nairobi, edgeof
cultivatedfield and naturalwoodland,16.12.1959(EA); L. D. VERDCOURT8201/61,Muguga,nr.
Nairobi, in grass,23.5.1961(EA).
SCLERODERMATACEAE
This family is characterizedby the possessionof a more or less globose,sessileor stipitate,
usuallyepigealfruit-body.The peridiumconsistsof a singlelayer,beingthick or thin, toughor
fragileat maturity,continuouswith the tramalplates.The glebais dividedinto discreteknots of
tissueseparatedby theanastomosingtramalplates.It is not labyrinthineas in thePhaI1aceaeand
Lycoperdaceae,nor canit besaidto bedividedinto chamberssincethereis virtuallyno hymenium,
thebasidiaand theirsupportinghyphaeforminglooselywovenislandsof tissuewithouta central
cavity.The basidiaapparentlybecomefunctionlessbeforethesporesarefulIy grownandnutrition
of thesporecontinuesthrougha placentaof hyalinecelIswhichenvelopeseachspore.The exact
natureof theplacentalcelIsseemsto determinethecharacteristicornamentof thematureepispore.
MaturesporesareusualIyrelativelylargeandstronglyornamentedwithprominentspinesor a deep
reticulum,or oftena combinationof both.
The tramaIplatesaremoreor lesspersistentatmaturity,dividingtheg1ebaintodistinctpockets,
oftencalIedperidioles.
The two bestknowngeneraareSclerodermandPisolithus.The latteris not representedin the
E. Africanmaterialatourdisposal,thoughitsonlywidespreadspeciesP.arrhizusPers.(=P. tinctorius
(Mont.) Fisch.)may occur in thedryerareas.Its fruit-bodiesare dark brown,veryhard,stipitate,
dehiscingby irregularerosionfrom theapex.The tramalplatesareveryprominentandsplitdown
themiddleso thateachperidiolebreaksawayasa separategrain.
The tramaland othertissueyieldsa yelIowishdye.Pseudomycorrhizalassociationwith Euca-
lyptusandprobablyothertreeshasbeendemonstrated.
SclerodermaPers.
Tramal platesbreakingdown at maturityresultingin a pulverulentg1ebaconsistingof spores
plus largequantitiesof debris derivedfrom the trama,placentae,etc., and often obscuringthe
ornamentationof theepispore.
The peridiumjust beforeit driesout at maturityis alwaysfairly thick (1 mm.to 1 em.),brittle
or toughwhendry. Dehiscenceis by moreor lessregularstellatecrackingof the peridiumand
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Fig 2. Phallaceaeand Clathraceae.a, Phallus indusiatus,habit x t and spores(from W. Mrican
material);b,P. duplicatus,habitandV.s.egg,x t(RAYNER737,fromwatercolourbyE. M. Rayner);
c, P. rubicundusvar.gracillimus,habit x t(fromwatercolourby C. Cripps); d,P. rubicundus,habit
x t and spores(from W. Mrican material);e,Linderiellacolumnata,habit x t (fromwatercolour
by Mrs. Irwin); f, Kalchbrenneracorallocephala,habit x tandspores(fromW. African material);
g, Clathrussp.v.s.eggx t(W. Indianmaterial,fromwatercolourbyR. W. G. Dennis);h, Clathrus
sp.,habit x t (fromphotoby T. D. Maitland); i, Simblumperiphragmoides,habit x 1(FAULKNER).
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recurvingof theresultinglobes,or byirregularflakingawayof theapex.Themostimportantcharac-
tersfor.distinguishingbetweenthespeciesare thicknessof the peridium,modeof dehiscenceandspore-sIZeandornament.
S. verrucosumVaill. exPers.ssp.verrucosum(Fig. 3c)
Fruit-bodiesdepressedglobose,to about6 em.diam.,usuallyless,usuallywith a short stipe but
sometimespracticallysessileor with a very long stalk.Peridiumwhendry, lessthan 1 mm. thick,
fragile,with small,brown,angular,firmly attachedscales.Sporesglobose,stronglyechinate7-121l
diam.,not includingthespines,whichareup to 21l10ng,curvedandacute.
DISTRIBUTION: Cosmopolitan.
MATERIAL EXAMINED: RHODESIA: EYLESHERB.7222,Salisbury,Feb. 1932(as S. nitidum
Berk.) (K).
NOTES: This subspeciesmustbe relativelycommonin the area thoughwe haveseenonly one
gathering.Bottomley(1948,p. 538)recordsit for S. RhodesiaandLloyd (L. 12,p. 1 (Vol. 2) 1906)
for theUsambaras.
Thelengthof thestipein somecollectionsis extreme.Thesehaveoftenbeendescribedasseparate
species(seeDring, 1964).
S. verrucosumssp.bovista(Fr.) Sebekis similar to ssp. verrucosumexceptthatspecimenswith
verylongstipesarenot found,and theornamenton thesporesis a coarsereticulum.Intermediates
betweenthetwo subspeciesexistin whichtheepisporeis partlyspiny,partlyreticulate.Bottomley
(1948,p. 540)recordsssp.bovistafrom Rhodesia(asS. bovista).
S. flavidumEllis &Everhart(Fig. 3a,b)
Fruit-bodiesdepressedgloboseto pyriform,to 6 em.diam.dehiscingby apicallobeswhichbecome
partlyreflexed,usuallywitha well-developedstem-likebase.Peridiumbuff,up to 5mm.thickwhen
fresh,usuallymore than 1 mm. whendry, smooth,or theupperpart deeplycrackedor areolate.
Gleba usuallywith a yellowishtinge,powdery,often falling awaycompletelyleavingthe empty
star-shapedperidium.Tramalplatesoftenratherpersistent.Sporesdarkbrown,echinate,10-141l.
DISTRIBUTION: N. America,Australasia,E. andS. Africa.
MATERIAL EXAMINED: KENYA: C. LEAKEY,s.n.,Nairobi, Apr. 1964(K, EA); UGANDA:
MAITLAND593,Kampala,Sept.1922(asS.geaster,K); TANGANYIKA: GIBSON,s.n.,Golongolo,
nr. Lushoto,profuseunderPinusradiatasuggestingmycorrhizalassociation,6.7.1959(asS. bovista,
K).
NOTES: This is rathera variablespeciesrecognizableby its stellatedehiscence,sporeandperidial
charactersandsterilebase.It differsfrom S. geasterin thethinnerperidiumandin thatthespines
on thesporesarenot reticulatelyarranged.
Authenticmaterialin Herb. K (ELLIS& EVERHART,N. Amer. Fungi Exs., 2 ser., 1698)has
sporeswithverythinsharpspinesbut othermaterialshowsa greatdealof variationin thisrespect.
In Leakey'sspecimen,thehabit of whichis absolutelytypicalof thespecies,theornamentof the
episporeis reducedto warts.MAITLAND593hasmore typicalsporesbut thefruit-bodiesare very
depressedin shapeandmostof themlack a sterilebase.The upperpart of theperidiumis deeply
crackedafter the mannerof someN. American specimens(seeCoker & Couch, 1928,pI. 88).
Gibson'sspecimenis immatureandcanthereforeonly be tentativelyplacedhere.
S. capenseLloyd (Fig. 3d)
Sporocarpsmall,to almost1.5em.diam.,moreor lesssubterranean,sessile,rootingby a massof
fine basal strands.Peridium smoothto minutelycracked,often finely wrinkled on drying, dull
ochraceus,verythinandbrittlewhendry. Glebareddish-brown;tramalplatesyellow,notpersistent;
sporesglobose,(7.5}-9-141l,stronglyechinulatewithwartsgroupedtogether,almostfreefromdebris.
DISTRIBUTION: SouthernAfrica.
MATERIAL EXAMINED: KENYA: THOROLDT36,Njoro, 7,000ft., July 1932(K).
NOTES: The specimencorrespondswith the descriptiongivenby Lloyd and Bottomley(1945,
p. 540-1)exceptthat the materialis caespitose.Neither Lloyd nor Bottomleymentionthat the
spinesof theepisporearegroupedtogetherin clumps.
Bottomleysuggeststhatthespeciesmaybe thesameas S. cepabut theperidiumis far too thin
for thatspecies,and thecoloursarewrong.The reddishtingeof theglebaat leastin thestageim-
mediatelybeforeit becomespowdery,is striking.
NlDULARlACEAE
Membersof thisfamilyarecharacterizedby thesmall(nevermuchexceeding1em.diam.)cup-
shapedperidiumcontaininga glebacomposedof seed-likeperidioles,of which thereare usually
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morethanoneperfruit-body.Theyareheldin placein thecupuntilmaturitybymucilageor anchored
to its wall by a cord, thefunicle.Sporesare large,pale,thick-walled,smoothand subsphericalto
ovoid.
The peculiarhabitof thesefungigivesthemthename"birds'-nest"fungi.Theyhavebeenprovi-
sionallyplacednextto theSclerodermataceaein thispaperbecauseof thesimilarityof organization
in whichtheg1ebais dividedintodiscreteperidioles.In addition,a truehymeniumis absentandthe
sporesarenourishedby placentaeas in Scleroderma.
The moreadvanced,funiculategeneraarebestknown,bothtaxonomicallyanddevelopmentally,
but moredetailedstudyof thesimplermembersof thegroupmaylead to a betterunderstanding
of theirrelationshipto therestof thegasteromycetes.
There is a closelyrelatedfamily, the Sphaerobolaceae,containingonly one acceptedspecies
SphaerobolustellatusTode ex Pers. The fruit-bodiesare up to about 2 mm. diam., cup-shaped,
andthesingleperidioleis dischargedexplosivelyby theinnerlayerof theperidiumsuddenlyturning
inside-out.S. stellatusis cosmopolitan,occurringon decayedwood,dung,etc.,but it is easilyover-
looked,andapparentlynot yetrecordedfor E. Africa.
CyathusHaller exPers.
Cup obconicalwitha compoundwallto whichtheperidiolesareattachedbya complexfuniculus.
Periodiolesdark-coloured,coveredbya darkcortexwhichis sometimesoverlainbya thintranslucent
tunica.Theyaredispersedby rain-dropsfallingasymmetricallyinto thecup,ejectingtheperidiole.
As seenin transversesectionthecupwall consistsof anouterlayerof narrow,branched,densely
wovenhyphaeorientatedmore or lessparallel to the surfaceand bearingthe tomentum,if any,
on theoutside,a middlelayerof pseudoparenchymatousti sue,andan innerlayerof looselywoven
hyphaeboundedinternallyby a cuticle.
Therehasbeenmuchconfusionabouttheanatomyof theperidiole,whichis regrettablesinceits
variousfeaturesareusedastaxonomiccriteria.For themoment,followingBrodie& Dennis(1954),
theappearanceof thewalls of theperidioleas seenin relativelythicksectionssuchas areusually
obtainedbycuttingthesoaked-upperidiolewitharazor-bladehasbeenusedasameansof separating
species.The terminologyintroducedby Lloyd (19000)and acceptedby Brodie & Dennis (1954)
hasbeenused,namelytunicafor theoutermost,hyalinelayer,if any,andcortexfor thedark-coloured
layeror layers.This systemis unsatisfactory,however,andstandsin needof drasticrevision.
C. microsporusTul. (Fig. 3g)
Cups obconicalor slightlyflaringwith verysmallmycelialemplacementat thebase,5-7 mm.high
x up to 6 mm.wideat mouth,externallynon-plicate,with a coveringof shaggyto adpressedhairs,
umber;insiderathergreyer,smoothto veryfaintlyplicate.Peridioles1-2 mm.diam.,dark brown,
sometimesbecomingsilveryon drying,tunicathin,cortexsingle-layered,spores6.5-5-9.5x 4.5-6J.l.
HABITAT: On rottenwoodor soil associatedwithrottenwood.
DISTRIBUTION: Florida, W. IndiesandtropicalS. America,SouthernAfrica.
MATERIAL EXAMINED: KENYA: GIBSON779,Kimothu Nursery, Mt. Elgon, soil close to
rottentimber,Sept.1961.
NOTES: The speciesis recognizedby thecombinationof smallsporesand non-plicatecups.The
publishedaccountsdifferin thesizeandshapegivenfor thespores.Thoseof theabovecollections
correspondwith thefiguresgivenby Palmer(1961)for thetypeandothermaterial.To judgeby the
variousAmericancollectionsin K, the outersurfaceof thecupsusuallyhas longer hairs thanis
thecasewith theAfrican specimen.
Mattirolo (1924)recordsthisspeciesfromnearMeru Mission,Kenya,colI. Rev.PadreG. Balbo.
C.poeppigiiTul. (Fig. 3e)
Cups dark umber,obconical,to 8 mm. high and 8 mm. wide, flutedto shaggyon exterior,both
innerand outersurfacesdeeplyflutedbut flutingsometimesobscuredon theoutsideby thehairs,
ridgesabout 0.5 mm. apart.Peridiolesblack, shiny, to 2 mm. diam., tunicaabsent,cortextwo
layered,dull brownin section;sporesellipsoid,usuallyabout20-30x 30-40J.lbut sometimesrather
smallerin African material.
HABITAT: On woodor soil in contactwith wood.
DISTRffiUTION: Widespreadin tropicsandsubtropics.
MATERIAL EXAMINED: KENYA: BALLY 10446,Nairobi, 25.10.1955(K); VERDCOURT1894,
Mrima Hill Forest, 6.9.1957(K, as C. limbatus);UGANDA: W. SMALL143,1915;R. DUEMMER
2112,Kipayo, 4,000ft., on log in forest,April 1915(K).
NOTES: In additiontotheaboveexamplesLloyd (1906b)receivedit fromBraun,Amani,Tanganyika.
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This speciesgreatlyresemblesC. limbatusin macroscopicfeaturesthoughtheridgesareusually
ratherclosertogether.The sporesof typicalC. poeppigjiare, however,twicethesize of thoseof
typicalC. limbatus,andthecortexof theperidioleis composedof dull brown,notredbrownhyphae
asin thelatterspecies.
SMALL143,notedabove,lacksmaturesporesbut is probablythisspecies.
C. limbatusTul. (Fig. 3i)
Cups obconic,to 10mm.highand 7 rom.wide,usuallywith prominentbasalemplacement;outer
surfacedark rust colour, shaggy,fluted,the flutesabout0.75-1mm. wide; inner surfacegreyish,
fluted.Peridiolesdark andshiny,with two-layeredcortex,sporesusuallyabout10-15x 15-2011.
DISTRmUTION: Widespreadin thetropicsandsubtropics.
MATERIAL EXAMINED: KENYA: R. M. NAlTRASS,Nairobi, 5,700ft., on bamboo trash
(K, exHerb H. J. BRoDm1244);RAYNER734,Karura Forest,nr. Nairobi, 5,700ft., 1942;RAYNER
740,withoutdata.UGANDA: A. FRENCH29,KatongaForest,Spring1957(K). TANGANYIKA:
E. MILNE-REDHEAD& P. TAYLOR9746,Kitai, SongeaDistrict, 880m., on bareearth, probably
associatedwith rottenwood, 17.4.1956(K). ZAMBIA: ANGUSM68,Kawambwa,N. Prov., dead
branchon forestfloor, 30.10.1952(K). MAURITIUS: AYRES,PouceRouge,1861(K).
NOTES: This speciescloselyresemblesthepreviousoneexceptin spore-size.The cupsareusually
ratherlargerandmoreelongatedwith widerfluting.
The usualdescriptionof thecortexof theperidioleas being"two-layered"needssomequalifi-
cation.The outer layer of thecortexis very thin, oftenconsistingof a singlelayer of red-brown
hyphae.In all but thevery thinnestsectionsthis layerusuallybecomespartlydetachedand tilted
so as to appearthicker;in theverythinsectionsit usuallybecomesdetachedaltogether.
FRENCH29has unusuallynarrow spores14-6x6-7J,l; RAYNER734very largeones,up to 30J,l
long.
C. triplexLloyd (Fig. 3f)
Cups obconical,not fluted,externaIlycoarselyfelted,pale umber; internallylight greyish-brown.
Peridiolesto 2 rom.diam.,in driedspecimensilveryon theuppersurfacewherethetunicapersists,
dull greybelowwhereit doesnot; cortextwo-layered;sporesnarrowlyto broadlyellipsoid,13-20J,l
in majordiam.,smooth,oftenverythick-walled.
HABITAT: On deadwood.
DISTRIBUTION: Centralor S. America,Ceylon,Mauritius,W. Africa.
MATERIAL EXAMINED: MAURITIUS: Suitedesgrandespluiesde mars(K, ex Herb. Berk.
andHerb. Hooker, as C. intermedius).
NOTES: C. triplex differsfrom C. pallidus Berk. & Curt. in its darker cupswith marginhardly
or notreflexed,coarsertomentum,doubleperidiolarcortexandlargerspores.C.pallidusis recorded
from S. Africa (BoTroMLEY,1948anda specimenin K, N. J. G. SMIm, Grabamstown,Jan. 1931).
C. rudisPat. (Fig. 3h)
Cups campanulate,to 10mm. high, 8 mm. diam.,narrowlyfluted,exteriordark reddishbrown,
stronglytomentose-scaly,thescalesobscuringtheflutes,interiorpalesilverygrey,theflutingempha-sizedby dark-brownstriaeon theupperhalf. Peridiolesbrown-black,sporesellipsoid10-12x 5.7J,l.
HABITAT: On manure.
DlSTRmUTION: Madagascar,? New Zealand.
MATERIAL EXAMINED: MADAGASCAR: Collector and locality unknown,Dec. 1932(K,
exHerb. H. J. BRoDm1118).
NOTES: The partof thecollectionin K consistsof only onefruit-body,withoutperidioles.Brodie
hasannotatedit: "seemsto fit verywell, fewcollectionsknown".
The descriptionof the sporesis takenfrom Patouillard'soriginal descriptionand from New
Zealandmaterialin K whichBrodiehasannoted:"This is whatNewZealandmycologistsendmeas
C. novae-zealandiae.To me it is closeto C. rudis". It is indeedstrikinglysimilar to the Malagash
material,thenatureof thetomentumbeinga mostdistinctivecharacter.
LYCOPERDACEAE
Sporoearpsmoreor lessspherical,sessileor carriedon a pseudostem,that is a basalcylinder
or invertedconeof spongytissuewhoseelementsare not orientatedin the directionof the long
axisof thefruit-bodyasis thecasein thetissueof a truestipe.Peridium dividedinto two distinct
layers,theexo- andendoperidia.Gleba pulverulentat maturity,consistingof globoseor ellipsoid,
usuallyornamentedspores,and,almostalwaysof well-developedcapillitium.
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Fig 3. Sclerodermataceaeand Nidulariaceae.a-b, Scleroderma/favidum:a, habit X t and spore
(LEAKEY);b, spores(MAITLAND593);c, S. verrucosumssp.verrucosum,habit x t andspores,one
with debris (BYLES1222);d, S. capensishabit and v.s., x t,sporesand nursecells (THoROLD);
e, Cyathuspoeppigii,habit X 2 and spore(BALLY 1046);f, C. triplex,habit X 2 (Mauritius);g, C.microsporus,andspores(GIBSON779);h, C. rudis,habit x 2 (Madagasc r);i, C. limbatus,habitX 2
andspore(RAYNER734).
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This family, as definedhere, includesthe familiar and successfulpuffballs (Lycoperdonand
relatedgenera),and theearth-stars(Geastrum).
A numberof importantorgansarecharacteristicof thisfamily,thoughnoneof themis absolutely
diagnostic.Perhapsthemostimportantof theseis thecapillitium.In thenarrowsensein whichit
is used here, the word denotesthe thread-like,thick-walled,tinted to dark-colouredmycelium
whichpermeatesthegleba.It is admittedthatcapillitumis not strictlylimitedto theLycoperdaceae,
and that thereare a few speciesof Lycoperdaceaewhich lack true capillitium.Nevertheless,the
presenceof capillitiumis thehallmarkof thefamily.
Tramalremainswhichhavenotdevelopedinto truecapillitiummayalsobepresentin themature
gleba.They are usuallyhyaline,collapsed,septatehyphae,oftenclingingtogetherin bundles,or
theymaybelesslikeordinarytramalcellsandmorelike immaturecapillitialhyphae.Suchstructures
comprisetheparacapillitium(Kreisel,1962).
In membersof theLycoperdaceaeand someotherfamiliescapillitiumis replacedby abundant
paracapillitium.In someothercasesparacapillitiumis mixedwithtruecapillitiumin thesamegleba.
The significanceof thevariousformsof capillitiumandthevariouscombinationsof truecapillitium
and paracapillitiumboth taxonomicallyand as agentsin theprocessof sporedischargeis largely
unknownandwellworthyof investigation.
Knowledgeof peridia is equally limited.Little is known about the relationshipbetweenthe
peridiain variousfamilies.Certainlywidehomologiesmustnot be drawnbetweenthelayersof the
peridiumof differentfamilies.The exoperidiumof Lycoperdonshouldnot, for example,beassumed
to be thehomologueof theouterperidiumof Tulostoma.In thispaperthetermsexoperidiumand
endoperidiumhavebeenusedonly for theperidiallayersof Lycoperdaceae.Wherea doubleperidial
layeris presentin othergroupsthelayersarecalledinnerandouterperidia.
The pseudostemis an additionalorganfrequentlyfound in thepuffballs.It consistsof glebal
tissuewhich has becomesterileand modifiedto fulfill a supportingfunction.Its glebalorigin is
reflectedin its usuallychamberedstructure.The absenceof thetruestipein theLycoperdaceae(and
in the Phallaceaeand Clathraceae)is interestingas it stronglysuggestsan origin from a sessile,
probablyhypogealancestor.
LycoperdonPers.
Sporocarpsessileor withpseudostem,dehiscingbyanapicalpore.Capillitiumsimpleor branched,
oftenarisingin a centraltuftor pseudocolumellandin anycaseattachedto theinnersurfaceof the
endoperidium,sometimesundeveloped(paracapillitium).Exoperidium of simple or compound
spinesor of brannyor scurfyparticles,oftencaducous.
L. pratensePers.emend.Quelet(=L. hiemaleVitt., L. depressumBon.) (Fig. 4b)
Exoperidialspinescompound,pale.Endoperidiumochraceousto buff or grey,areolateafter fall
of spines.Subglebachambered,separatedfrom glebaby a diaphragmconfluentwith the endo-
peridium.Gleba withoutpseudocolumella,Capillitiumalmostabsentexceptat peripheryof gleba
whereit is representedby a few straight,occasionallybranchedand occasionallyseptatehyphae
withoutpits; paracapillitiumof septate,hyalinehyphae;spores3.5-5.5~diam.,almostsmoothto
finelyspiny.
HABITAT: On theground.
MATERIAL EXAMINED: KENYA: VERDCOURT3951,12milesS. of Mombasa,on path,coastal
bush,19.1.1964(K). UGANDA: CALDER28, MakerereHill, exposedmownsward,commonafter
rain, 1964(K). MAURITIUS: TELFAIR,PouceRouge,Jan. 1863(K, asL. gemmaturnvar.).
NOTES: This speciesis recognizableby its diaphragmand capillitium.The latterseemsto vary,
accordingto the collection,from almost "mature" capillitiumto completelycollapsed,almost
amorphousparacapillitium;most specimensfall betweenthe two extremes,in fact most show
considerablerangewithin thesamefruit-body.It is possiblethatAfrican materialwill be separable
into a numberof taxaon capillitialandothercharacterswhenmorecollectionsareknown.Large,
caespitose,pyriformto obconical,dark-olivaceouspecimenswith purplishglebaare knownfrom
S. Africa, the Congo and Ghana under the nameL. djurensesensuBottomleyand are probably
specificallydistinct.
ThosespeciesofLycoperdonwithadiaphragmaresometimesplacedin aseparategenus,Vascel/um
Smarda.Thus, this speciesis oftencalled V.pratense(Pers.)Kreisel. On its own thediaphragmis
perhapsinsufficientas a genericdistinction,and othercharacters,particularlythe proportion of
capillitiumto paracapillitium,arevariable.(SeealsoDissing&Lange,1962.)
L. perlatumPers.(Fig. 4d)
Sporocarpdepressedto subturbinate.Pseudostempresent.Exoperidiumof closelygrouped,usually
simplewarts,oftenso arrangedthat one largewart is surroundedby a ring of smallerones,the
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Fig. 4.Lycoperdon.a,L. pusillumhabitandv.s. x t,spores(on rightasseenin air) andcapillitium
(BULLER);b,L. pratense,habitandv.s. x t,detailsof exoperidiumx 5,sporesandParacapillitium
(VERDCOURT395); c, L. citrinum,habit x t (RAYNER730,after watercolourby E. M. Rayner),
sporesandcapillitium(MAITLAND39);d, L. per/atum,habitandv.s. x t,exoperidialdetailsx 5,
sporesand capillitium (IRWIN 591);e, L. asperumsensuDissing &. Lange, habit and V.s.x t,
exoperidialdetailsx 5, sporesandcapillitium(IRWIN557);fog,L. fu/iginiumsensuDring, f, habit
andv.s. x t,spores(INGOLD),g, habit x t (RAYNER720).
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largecentralwart fallingawayto leavea markedareolus.Endoperidiumbuff or umber,dehiscing
by an apical, raised,tom mouth. Subglebagrey-brown,of largewell-markedchambers.Gleba
olivaceous,with largepseudocolumella;capillitiumof long threads,smooth,aseptate,sparingly
dichotomous,witha fewlargeandsmallpitsin thewalls;sporesglobose,3.5-4.5/.1,minutelywarted.
HABITAT: On leaf litter,particularlyin coniferplantations.
DISTRIBUTION: Widespread.
MATERIAL EXAMINED: KENYA: G. F. Scorr ELUOT,RuwenzoriExp. 198,Yeria, Ruwenzori,
8-9,000ft., May 1894(BM); IRWIN521,Endebess,Mt. Elgon(K); IRWIN591and623,E. Mt. Elgon,
cypressplantation,1.6.1963and28.8.1963(K).
NOTES: This is thecommonEuropeanspeciesoftencalledL. gemmatum.The materialfrom Mt.
Elgon is verycloseto L. per/atumvar.per/atum,with spinesnearthetop of thefruit-bodydistinctly
dividedinto two sizes.In all thespecimensthe largespineshavefallen,leavinga distinctareolus
surroundedby small,simple,blackspines.The spineson thelowerpartof thefruit-body,including
thesterilebase,areall small.The sterilebaseis well-developedandcylindricalin all thefruit-bodies,
andthesubglebatan-coloured,large-chambered.
L. pusi//umBatschexSchum.(?aggregatesp.)(Fig. 4a)
Sporocarpglobose,up to about2 em. diam.,sterilebaseabsent,strongrootingstrandor strands
present.Exoperidiumof fugaceous,mealyscales;endoperidiummembranous,smooth,ochraceous,
becomingbrown with age,stomaplane,irregular.Gleba yellowish,becomingbrown,pseudocolu-
mellaabsent;capillitial threadshoney-colouredto brown, aseptateor occasionallyseptate,freely
branched,up to about4J,Ldiam.,irregularlyshaped,fragmenting,pits of varyingdiameterfrequent
in thewalls; sporesglobose3.5-5/.1,veryminutelyverrucose,with theremainsof a pedicel.
HABITAT: On thegroundin exposedsituations.
DISTRIBUTION: Cosmopolitan..
MATERIAL EXAMINED: UGANDA: MAITLAND471,Entebbe,Bot. Garden, dungedflower
bed,March 1919(K). MALAWI: E. J. BULLER,Mlanje,Ruo Estate,underteabushes,Feb.-March
1927(K). RHODESIA: EYLESHERB.7220,Salisbury,March 1932(K).
NOTES: This widespreadand commonfungusneedslittle additionaldescription.The sporesof
theE. African specimensappearsmoothexceptwhenviewedin air-bubblesunderoil-immersion.
There is a tendencyfor the sporesto be sub-globose,slightlyelongatedalong theaxis of the
pedicel.In MAITLAND471occasionalsporeshavea longerpedicelthanusual,up to twiceas long
asthespore.
L. citrinumBerk. &Br. (Fig. 4c)
Fruit-body globoseto depressedglobose,to 4 em. diam.,without sterilebaseor almostso, but
withstout,branched,whiterootingstrand.Exoperidiumof tinywarts,variablein colourbutusually
darkerthan theendoperidium,persistent.Endoperidiumbrightochraceous,becomingumberwith
a metallicsheen.Gleba brightamber,becomingfulvous,withoutpseudocolumella;sporesgolden-
yellow,globose,3.5-5.5/.1diam.,smoothto just perceptibly(mountedin water,underoil-immersion)
punctate,pedicelup to 20/.1long;capillitiumgoldenyellow,threadsupto about6/.1diam.,undulating,
fragilewhenyoung,becomingmoreelasticin age,wallswithminutepitsdifficultto seeevenunder
oil-immersionandoftenpracticallydisappearingwithage.Subglebaabsent.
HABITAT: On theground,verycommonon Kikuyu-grasslawnsin Kenya.
DISTRIBUTION: Ceylon,southerntropicalAfrica.
MATERIAL EXAMINED: KENYA: IRWIN557,E. Mt. Elgon, 8,000ft., in Cupressusmacrocarpa
plantation(K). UGANDA: MAITLAND39,Victoria Nyanzaregion[1914](K, asL. asperum(Lev.)
Speg.).S. RHODESIA: EYLESHERB.7219,7221,Salisbury,Feb.-March 1932,Dec. 1931(K).
NOTES: This speciesis recognizableby thedistinctivecolour,by theconfigurationof theperidium
andby thepedicellatespores.TheKenyamaterial(Fig. 4c)is placedhereonlytentatively.It consists
of a singlefruit-bodywhich differsfrom all the othersin lackinga persistentrooting strand,its
solitaryhabit,largersize,almostblackexoperidialscales,ovoidspores,browncapillitiumandcompact
subgleba.It correspondsalmost exactlywith the descriptionand illustrationgivenby Dissing &
Lange(1962)for Congolesematerialattributedto L. asperum(Lev.)deToni exceptthatthespores
are more narrowly ellipsoid, 4-5 X 3-3.5/.1.Kreisel (1964),however,says "Lycoperdoncitrinum
Berk &Br. 1873= ?L. asperumsensuDissing& Lange, 1962".We are not convincedthat the
Kenyamaterial,at anyrate,is either.
RAYNER732,from Kenya (Shield'sgarden,Kiambu, on Paspa/umnotatumlawn, 5,600 ft.,
3.12.1944)of which thereis only a description,stronglysuggestsL. capenseCke. & Mass. The
specimensmusthaveresembledlarge(upto 8em.diam.)versionsof L. citrinumin colourandhabit.
Thereis no typespecimenof L. capensein Herb. K but it wouldseemfrom thedescriptionto be
quiterecognizableif foundagain.If it wererediscoveredit wouldneedrenaming,CookeandMassee's
binominalbeinga laterhomonymof L. capenseFr.
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An admirable,thoughbrief, treatmentof the puff-ballsof thepusillumand citrinumgroupis
givenbyKreisel(1964).In thispaperheplacesall thoseLycoperdonin whichthesubglebais absent
or compactin thegenusBovista,reservingLycoperdonfor themore typicalspecieswithchambered
subgleba.We havenot, for themoment,acceptedhis line of demarkationbetweenthe two genera
(seebelow).
L. fuligineumsensuDring (1964)(Fig. 4f, g)
Sporocarpdepressedgloboseto turbinate,occasionallyumbonate,to 2.5 em. diam., solitary to
crowded,on rotten wood. Exoperidiumfuscousabove,usually lighterbelow,minutelygranular,
adherento theendoperidium.Endoperidiumpalechestnut,fragile,dehiscingbya tom apicalstoma.
Gleba amber;capillitiumof hyaline,septate,oftencollapsedhyphaeup to about51!diam.,often
groupedinto fascicles(paracapillitiumof Kreisel), sporesglobose,moderatelyto stronglyechin-
nulate,3-4 diam.Subglebascantyto welldeveloped,tan,minutelybut definitelychambered,cham-
bersto c. 0.25rom.diam.
HABITAT: Rottenwood.
DISTRIBUTION: Ghana,Slio Tome,Kenya, Uganda.
MATERIAL EXAMINED: KENYA: B. F. SCOTIELLIOT145,RuwenzoriExp. 1893-4,Ruwenzori
8,000ft., May, in forest(BM) ; RAYNER729,Karura Forest,Dr.RurakaRiver 5,700ft.; 2.12.1945(K).
UGANDA: C. T. INGOLD,UpandaForest,nr. Kampala,Spring1963(K).
NOTES: This is reallya separate,probablyundescribed,speciesin theL. fuligineumgroup.It differs
from thetypeof thatspeciesin thepresenceof a chamberedinsteadof a compactsubglebaandin
themoregranularexoperidium.
The group as a wholeforms a naturalsegregatefrom Lycoperdonwhich will be dealt with in
anotherpaper (Kreisel &Dring, 1967).It is.characterizedby Iignicoloushabit,by thedark colour
andsmallsizeof thefruit-bodies,andby lack of truecapillitium.
BovistaDill. exPers.
ResemblingthesessileLycoperdonsin a generalway but with capillitiumdividedinto separate
elementswith an obviousmain axis,dichotomousat theendsand laterallybranched,not having
permanentconnexionwith theendoperidiumnor confluentinto a pseudocolumella.
Only oneE. African recordof Bovistais knownto us.B. membranaceaH. Lowagwasoriginally
describedfromKilimanjaro.The typeseemsto havebeenlostbutfromthedescriptionit isclearthat
B. membranaceais a latersynonymof B. fuscaLev. Yet anothersynonymof B. fuscais B. umbrina
Bottomley,describedfromNatal. We areindebtedto Dr. H. Kreisel for theaboveinformation.
The typematerialof B. umbrinain K (REV.N. ROBERTS5659,Woodbush,Jan. 1913)consists
of a singlefruit-body,subglobose,2 em. diam.,with fulvous,granular,exoperidiumworn away
at the top to exposethe greyish-sepia,metallic-lookingendoperidium.Sporesare dark brown,
smooth,5x41!,witha pedicelup to 151!long;capillitiumhyphaedark brown,to 131!diam.
R.W.R. hasobserveda similarBovistain thegroundsof theFrenchMission,nr. Nairobi.
CaIvatiaFr.
Sporocarp mediumto large,with a stronglyrooting sterilebase. Exoperidiumusually thin,
occasionallyof two layers,the outer one thick; endoperidiumthin, the apical part breaking
awayin irregularpatchesto exposethe gleba.Gleba copious; paracapillitiumseeminglyabsent;
subglebarangingfrom smallanddenseto massivewith verylargechambers,oftenpoorly differen-
tiatedfrom thegleba,evenwhenthelatteris matureat thetop.
C. longicauda(Henn.)Lloyd (=c.agaricoidesDissing& Lange)(Fig. 5b)
Fruit-body extravagantlytop-shapedto agaricoid,to about 8x 8 em.,the flat- to concave-topped
headabruptlydifferentiatedfrom thestipe.Stipesub-cylindrical,slightlytaperingtowardsthebase,
4-7 X 1t-2 em.Exoperidiumminutelyvelvety,thetomentumconsistingof shortcolumnsof bladder-
like cells,about201!diam.,umber,adherentto endoperidium.Endoperidiumvery thin on drying,
fragmentingand falling away.Gleba cinnamonbuff to hazel,occasionallywith a slight purplish
tinge;capillitiumof paleyellowish,slightlysinuous,muchbranched(at anglesfrom about60°to
120°)threads,oftenswollenat thefrequentsepta,about3-41!diam.,pitsabsent;sporessubglobose
to ovoid or ellipsoid,3.5-4.5x4-4.51!,minutelyspiny, pale yellowish,with the persistentstump
of a pedicel,oftenwitha conspicuousoil-drop.Subglebabrown,chamberst-l rom.diam.
HABITAT: In forest.
DISTRIBUTION: Cameroons,Congo,Uganda,Madagascar.
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MATERIAL EXAMINED: UGANDA: MAITLAND259,Entebbe,BotanicGardens,on dry soil,
April 1918;MAITLAND26OA,Entebbe,BotanicGardens,on clay soil, April 1918;26OB,Busi, on
leaf-mould,March 1919;26Oc,Entebbe,in forests[no date).
NOTES: This speciesusually recognizableby its habit; less markedly agaricoidspecimensare
distinguishablefromC.gardneriby theobviouslychamberedsubgleba,umberratherthanochraceous
peridiumand irregularlybranchedcapillitialhyphaewhich lack the largeholes so characteristic
of thecapillitiumof C. gardneriandits relatives.The glebais muchmorepersistentin thisspecies
than in the C. gardnerigroup. This is associatedwith the fact that the hyphaedo not fragment
nearlysoreadily,asis quicklynoticedwhenoneattemptsto teaseout thecapillitumof bothspecies
in thecourseof makingmicroscopicpreparations.
C. subtomentosaDissing& Lange(Fig. 6c)
Fruit-bodyshortlypyriform,with prominentsterilebase,rootingby meansof whitestrands.Exo-
peridiumvelvety,with slight tendencyto form tufts, isabelline,splitting(with theendoperidium)
into largescalesand falling awayfrom theupperpart of thefruit-body.Gleba amberto fulvous,
sporesglobose,3.5-4.51l diam., sparselyechinate,light yellow; capillitiumhyphae3-61l diam.,
much branched,septate,fragmenting,thoughnot necessarilyat the septa,pits frequent,ranging
from minute(justvisibleunderoil immersion)to 4p diam.Subglebaminutelyandobscurelycham-
bered,lighterin colour thanthegleba.
HABITAT: On thegroundin woodland.
DISTRIBUTION: The Congo,Kenya.
MATERIAL EXAMINED: KENYA: IRWIN 489, Endebess,Mt. Elgon, Cupressusmacrocarpa
plantation,Sept.1962.
NOTES: The singlefruit-bodyof this collectionis placedherewith slight hesitationbecauseof
itsratherluxuriantexoperidiumwhichcracksinto largescales(c. 1cm2).This maybepartlya reflec-
tionof theconditionsunderwhichit grew.In all otherrespectsit agreeswiththetypespecimen.
C. gardneri(Berk.)Lloyd (=LycoperdongautieroidesBerk. & Br.) (Fig. 5a)
Sporocarpturbinate,to 10x 10cm.,half theheightbeingoccupiedby thesterilebase.Exoperidium
chestnut,minutelyvelvetybelow,tuftedabove,sometimesbreakinginto smallscales.Endoperidium
ochraceous,becomingrustcolourabove,palerbelow,brittle.Glebaochraceous,fragile;capillitium
of branched,septate,fairly straight,honey-colouredthreads,to 71ldiam.,usuallyc. 31l,with occa-
sionallargepits in thewalls; sporesgloboseto subglobose,3.5-5J,ldiam.,slightlyroughto minutely
and sparselyspiny,concolorouswith capillitium.Subglebaat first ochraceous,becomingbrown,
minutelyandobscurelychambered.
HABIT AT: On theground.
DISTRIBUTION: Ceylon,Mauritius,E. Indies,tropicalAfrica.
MATERIAL EXAMINED: UGANDA: MAITLAND259,Entebbe,BotanicalGardens,on claysoil,
April 1918.
NOTES: This was originally a mixed collection,someof the fruit-bodiesbeing referableto C.
longicaudaor theymayhavestrayedinto thepacketfrom MAITLAND260A.
In a previouspaper(Dring, 1964)thesporesof this speciesweredescribedas being5.5-7.51l
diam.This wasanerror; theyarein factmuchsmaller3.5-4.5J,lin Africanmaterialand3.5-4.5x 4-51l
in thetypespecimenfrom Ceylon.
The structureof thetuftsof hyphaeof theexoperidiumis interesting.Microscopicallytheyhave
a centralcoreof elongatedcellsup to 5x 20J,larrangedin branchedcolumns.This coreis surrounded
by rathershortercolumnsof muchstoutercellsabout 15x201l.Unfortunatelyit wasnot possible
to be completelysatisfiedaboutthemicroscopicstructureof theexoperidiumof thetypematerial.
Columnsof both narrow and widecellsarepresentbut whethertheyhavethesamearrangement
in thetuftwasnot determined.However,in anotherspecimenfromCeylon(PETCH416,Peradeniya,
May 1917(K), thecharacteristicstructureof thetuft wasseen.
This speciesis very similar to C. rubroflava(Cragin)Lloyd. The differencesare that the latter
lacksthe largesterilebase,is perhapsgenerallymore brightlycoloured,stainsyellow on bruising
andhasa shorterexoperidialtomentum.The sporesareapparentlyalwaysglobose,whereasthose
of C. gardneritendto bebroadlyellipsoid,particularlyin Asiaticspecimens.
The capillitialhyphaeof bothspecieshavethecharacteristiclargeholesin thewalls, thoughin
C. rubroflavatheyaremuchmorevariablein numberandin size,resemblingthoseof C. subtomentosa.
In all threespeciesof thisgroup (C. subtomentosa,C. gardneriand C. rubroflava)thecapillitial
hyphaetendto fragmentat theweakplacescausedby theseholes,ratherthanat theseptaasoccurs
in thelilac-sporedCalvatias(seebelow).Theverypersistentglebaof C. longicaudaconsistsof hyphae
withoutpitsandwhichseldombreakat thesepta. \
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Fig. 5. Calvatia,p.p. a, C. gardneri,habit and v.s. x t,sporesand capillitium(MAITLAND 259);
b, C. longicauda,habitandv.s. x t,sporesandcapillitium(MAITLAND 260).
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Fig. 6. Ca/vatiap.p.a, C. cyathiformissp.fragi/is,habitandv.s. x t,sporesandcapillitium(MAIT-
LAND48); b, C. c. ssp.cyathiformis,habitand V.s. x t (RAYNER728,from watercolourby E. M.
Rayner) spores and capillitium; c, C. subtomentosa,habit and v.s. x t, sporesand capillitium
(IllWlN 489).
J. E. Afr. nat.Hist. Soc. Vol. XXVI No.2 (II4) Page31
L. gautieroidesBerk. & Br. is a synonymof C. gardneri.The type,from Ceylon,andmany
othercollectionsin Herb. K, consistsof smallexamplesof C. gardneri.The typeandPETeH3241,
Peradeniya,Oct. 1910(K) appearto havebeengrowingon or associatedwith rottenwood,not-
withstandingthat theoriginaldescriptionspecifiesburnt earthas thesubstrate.It is evidentfrom
variant spellingsin Berkely'smanuscriptsand the faint preposterousnessof "gautieroides"thatthis is an error. The probableintentionwas"guatterioides"afterthegenusGuatteria(Annonaceae).
Unfortunatelythefungusdoesnotresemblethefruit of Guatteriain theleastthoughit mighteasily
betakenfor thefruit of an Annona.
C. cyathiformis(Bose)Morgan
Sporocarpsubgloboseto pyriform, to 15 em. diam., taperingabruptlyto a crenulatesterilebase.
Exoperidiumthin, continuous,smoothor floccose,whitish at first, later vinaceousbuff, young
specimensblackeningon bruising.Endoperidiumbrown at maturity,thin, fragile,oftenbecoming
areolate,dehiscingby irregularcracking,oftenfollowingtheareolarmargins.Glebagreyishpurple;
capillitiumthreadsbranched,septate,fragmenting,aboutthesamediameterasthespores,withvery
frequent,minutepitsin thewalls;sporesglobose,4-611diam.,violaceous-brown,shortlypedicellate,
moderatelyto stronglyechinulate.
C. cyathiformissp.cyathiformis(=C. lilacinaauctt.)(Fig. 6b)
Sporocarplarge,sterilebaselarge,usuallymarked-offfrom thefertilepart by a constriction.Sub-
glebaof moderatelylargechambersc. 0.5-1 rom.diam.,ratherill-defined,sporesusuallystrongly
echinulate.
HABITAT: In grassyplaceswhererainfallis high.
DISTRIBUTION: Widespreadin thetropicsand subtropics,N. Americato Alberta,Ontario and
Manitoba.
MATERIAL EXAMINED: UGANDA: C. B. USSHER,Mabira forest,June 1908;MAITLAND261,
Entebbe,BotanicGarden,on lawn,April 1918;andin front of Land Office,in pasture,Feb. 1919.
KENYA: RAYNER782,Kikuyu-grass,Vet. Labs., Kabete,7,000ft., 4.11.1946.
NOTES: This is recognizableby its largesize,largesterilebasewith chamberedsubglebaand by
theornamentationof thespores.
For a discussionof thechoiceof theepithet"cyathiformis"seeDring, 1964.
C. cyathiformissp. fragilis (Vitt.) Dring (=c.fragilis Vitt. =C. lilacina(Mont. & Berk.)Henn.)
(Fig.6a)
Sporocarpmediumsizedto about6 rom. diam., sterilebase small, subglebacompactto minutely
and obscurelychambered,occasionallywith a few largerchambersnear the base.Sporesusually
with smallwarts.
HABITAT: On thegroundin openspaces.
DISTRIBUTION: Widespreadin tropicsandsubtropics,N. Americato Ontario,CentralEurope.
MATERIAL EXAMINED: UGANDA: MAITLAND48,VictoriaNyanzaRegion(K); MAITLAND38,
Mabira Forest, 1915(K).
NOTES: Most of the African material(Dring, 1964),includingMAITLAND48, correspondswell
withVittadini'sspecimensof Lycoperdonfragile in K, exceptthatthesterilebasestendto belarger
in African collections.MAITLAND38,however,has the long-spinedsporesmore characteristicof
ssp.cyathiformis.
MycenastrumDesv.
Peridiumwoody,hygroscopic,typicallydehiscingin an irregularlystellatemanner.CapiIlitium
of branchedandspinyhyphaewhicharenot attachedto theperidiumnor converginginto a centra
pseudocolumella.
The genuscontainsbut oneacceptedspecies.
M. corium(Guersent)Desv.(Fig. 7b,c)
Fruit-body subglobose,medium-sized.Exoperidiumsingle layered,thin and evanescent.Spores
globose,9-1311,with irregularlyreticulateornament.
HABITAT: On thegroundin dry places.
DISTRIBUTION: Widespread.
MATERIAL EXAMINED: KENYA: RAVNER,Limuru, c. 7,000ft., baregroundin Acaciaplanta-
tion; MRS. Jov BALLV, Isiolo. TANGANYIKA: H. E. DINGLE, Lake Manyara National Park.
verydry groundunderAcacia,Sept.1962.UGANDA: Wn.soN1333,Moroto, oldkraalsite.
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LangermanniaRostk.(=LanopiJaFr.)
Sporocarpsmediumto large, globoseor depressedglobose,sterilebase absentor vestigial,
weaklyrooting, usually becomingdetachedat maturity.Exoperidiumthin, smooth to floccose,
madeup of a singlelayer.Endoperidiumthin, fragile,fallingawaycompletelyat maturity.Gleba
copious; capillitiumpersistingas a free,more or lessnakedspongymassafter abscissionof the
peridium,consistingof branched,interwoventhreads,sporesglobose,smoothto verrucose.
The genushas thesamecharactersas Calvatiaexceptfor the lack of a significantsterilebase,
the habit of becomingdetachedfrom the ground,and the completelydeciduousperidium.The
capillitialhyphaedo not fragment,unlikethoseof mostCalvatiaspp.
For a discussionof thesynonymyusedhereseeDring (1964).A singlespeciesis recordedfor
E. Africa. ,
L. wahlbergii(Fr.) Dring (=Lanopila wahlbergiiFr.) (Fig. 7a)
Sporocarpsto 15 em. diam., globoseto depressedglobose,sterilebaseabsent,weaklyrooting.
Peridiumdirty whiteat first, becomingpinkishrustcolour to hazel.Capillitiumof septatehyphae,
without pits, 2-5~diam., pale brown, sporesglobose5-7.5~diam., brown, closelyand strongly
warted.
HABITAT: On theground,freeat maturity.
DISTRIBUTION: Africa southof theSahara,tropicalAsia.
MATERIAL EXAMINED: KENYA: J. McDoNALD,RangaiForest,6,000ft., on groundin forest
nursery,22.11.1922(K); MRS. H. E. BROWN,Rakrup Forest, on ground,commonnear elephant
dung,which it resembles,26.4.1964(K); withoutdata,via C.M.I. (K). UGANDA: WILSON1332,
Kadam Mt., 7,000ft. (K, EA). TANGANYIKA: BRAUN1949,Dodwe River, Amani, 16.2.1908
(EA, asLanopilabieolor).
GeastrumMicheli ex Pers.
In thisgenusanditsalliestheexoperidiumis welldevelopedanddehiscesradiallyfromtheapex,
theresultinglobesbendingbackto givea stellateappearanceto thematurefruit-body.Theexoperi-
dium consistsof threelayers,theoutermycelial,themiddlefibrousand the inner fleshy.Tissue-
tensionbetweenthetwo innerlayersresultsin theraysbeingheldat an anglemoreor lesscharac-
teristicof thespecies.Somespeciesare stronglyhygroscopic,theraysbeingfoldedover theendo-
peridiumwhendry, spreadingwhenwet,againdue to tensionbetweenthe two layers.The endo-
peridium,whichis absentin afewspecies,dehiscesbyanapicalpore.Thecharactersof theperistome
areimportantin distinguishingspecies.
G. velutinum(aggregatesp.)(Fig. 8a,b)
Unexpandedsporocarpgloboseor ovoid, top roundedor slightlyumbonate,epigeal,attachedto
the substrateby a central,basal, radicatingprojectionor occasionallya single,well-developed
hyphal strand.Exoperidiumsaccate,split to about the middle into 5-8 expanded,broad, thick,
subequalrays; fleshylayerflesh-coloured,becomingumberto dark umberwhendry, moderately
thick, adnate,usuallycrackingacrossthebaseof theraysto revealthebuff fibrouslayer;mycelial
layer thick, pliable,typicallyveryfinelyfelted-tomentose,buff-ochraceous,like veryfinesand-paper
to thetouch,or sometimesmorecoarselyfelted-tomentose,umber,but in anycasealmostfreefrom
debris,adnateor sometimestendingto bendawayfrom the fibrous layer,especiallyat thepoints
of therays.Endoperidiumsmooth,sessile,globoseto depressedglobose,to 2 em.diam.,enclosed
by the saccatebaseof the endoperidium;peristomebroadlyconical,fibrillose,depressedround
the edge; concolorousor paler. Gleba umber, pseudocolumellacylindrical to spindle-shaped;
sporesglobose2.5-4~diam.,fuscous,minutelyto finely,occasionallymoderately,verrucose.
HABITAT: On thegroundor rottingplantdebris,in forest.
DISTRIBUTION: WidespreadoutsideEurope.
MATERIAL EXAMINED: KENYA: P. J. GREENWAY,Muguga, in Acacia plantation (K).
UGANDA: T. D. MAITLAND81, Victoria Nyanza Reg. (K); DUEMMER1419,Kipango,4,000ft.,
on leaf-mouldin forest(K); C. G. HANSFORD2017,Masakard., mile7, in forest(K); G. N. CALDER
10,Mpangu,4,300ft., forestlitter,23.3.1964(K); CALDER44, Mpangu,forestlitter in light shade
13.4.1964(K).
NOTES: This group is distinguishedfrom G. saccatumby its usuallylargersize,harshlyfelted,
usuallypaler, thicker,morepliableand continuousmyceliallayerwhich oftenseparatesfrom the
fibrouslayerespeciallyat thetipsof therays,andbyitssmaller,morefinelyverrucose,darkerspores.
HANSFORD2017,CALDER44 andDUEMMER1419haveshortlytomentose,markedly"sand-papery",
greyishochre,separablemyceliallayers.The remainderhavea mycelialayerwhichis moreorangy-
ochrein colour, and the tangledhyphaeof which tend to be woventogetherinto loosebunches,
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Fig. 7. Lycoperdaceaep.p. a, Langermanniawahlbergii,habit x t,sporesand capillitium(WIlSON
1332);b-c,Mycenastrumcorium:b, habit x t,sporeandcapilIitialelement(WILSON 1333);c, habit,
unexpanded,x t (BALLY 337).
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oftenholdinga little debris.There is less tendencyfor the myceliallayerto split awayfrom the
fibrouslayer,andthefruit-bodiestendto besmaller,withmorenumerousandpointedrays.
Thereare otherfairly well-markedforms of "velutinous"geasters,someof which havebeen
givenspecificrecognition,e.g.G. sclerodermaMont., and it is obviousthata thoroughrevisionof
thewholegroupis desirable.
G. schweinitzii(Berk.&Curt.) Zeller(=G. mirabileMont.) (Fig. 8c)
Unexpandedsporocarpssmall, caespitose,obovoid,attachedto a thick buff-colouredsubiculum.
Exoperidiumdeeplysaccate,split into 5-7 unequal,short rays; fleshylayerflesh-coloured,drying
brown,continuousor crackingacrossthe baseof the rays,adnate;myceliallayer buff, glabrous
but in dried specimensminutelywrinkled. Endoperidiumsessile3-10 mm. diam., subglobose,
dark brown, almosthidden in the saccatebaseof the exoperidium;peristomebroadly conical,
silky,concolorousor darker,marginallydepressed.Gleba dark brown,spores3-4~diam.,fuscous,
minutelyto finelyverrucose.
HABITAT: On decayingwood,occasionallyotherplantdebris,in forest.
DISTRIBUTION: Africa, America,Australia,Ceylon,Japan, PacificIs.
MATERIAL EXAMINED: UGANDA: DUEMMER1462,Kipayo, on log in forest(K); MAITLAND
291,Entebbe,in forest(K), HANSFORD2017,Musaka rd., mile 7 (K). MAURITIUS: TELFAIR,ex
Herb. W. Bojer(K, asLycoperdonpusillum).
NOTES: This and a small group of similar species,is distinguishedby the small size,crowded
habitandgrowthfrom a subiculumon deadwood.
The type specimenof Coilomycesschweinitzii(K), though immature,is unmistakablycon-
specificwiththatof G. mirabile(P), andtheearlier,thoughlessfamiliar,epithetmustbeused.
HANSFORD2017wasa mixedcollection,mainlythisspeciesbutwithotherfruit-bodiesdistributed
in G. saccatumandG. velutinum.
G. saccatumFr. (Fig. 8d,e)
Unexpandedsporocarpovoid,umbonate,half-buried,attachedby a bunchof hyphalstrandswhich
leavea prominentumbilicalscarat thebaseof thesporocarp.Exoperidiumsplittingto about the
middleinto 5-7,occasionallyup to 10,pliable,thin,subequal,acuterayswhichmaybecomestrongly
revolute,or expanded,or remainat an angleof 45°to thevertical;fleshylayerpalerust colour to
umber,adnate,frequentlyrimose;myceliallayerstrawcolourto ochraceousor rustcolour,smooth,
thin, radiallyand irregularlywrinkledat the baseof thesporocarp,with adherentdebris,flaking
off in weatheredspecimens.Endoperidiumsessile,10-15mm.diam.,subglobose,glabrous,greyish-
brown,usuallypartlyenclosedby thesaccatebaseof theexoperidium;peristomefibrillose;almost
plane,concolorouswith therest of theendoperidiumor paler,depressedat theperiphery.Gleba
umber;pseudocolumellaindistinct,sporesglobose,4-6~,usually4-5, moderatelyto strongly(occa-
sionallyfinely)verrucose.
HABITAT: On soil or vegetabledebrisin dampplaces.
DISTRIBUTION: Widespread,frequentin warmerareas.
MATERIAL EXAMINED: KENYA: C. A. THOROLD38,Elburgon, 8,000ft., on soil in forest,
July 1932(K); VERDCOURT,Muguga,1954(K); A. FRENCH8, MpanyaForest,on groundin shelter
of log, 30.3.1957(K, with picture); IRWIN 592,E. Mt. Elgon, 30.5.1960(K);. BALLY BI2250,
Nairobi, 5.5.1960(K). UGANDA: DUEMMER1424,Kipango,4,000ft., leaf mouldin forest,April
1915(K); HANSFORD2017,Masakard., mile7 (K).
NOTES: This speciesis oftenconfusedwith G. velutinumto whichit is not related.Fruit-bodiesof
G. saccatumtend to be smallerand the sporeslargerand lightercoloured.The myceliallayer is
absolutelydifferent,beingthinner,ratherdirty and smooth;in driedspecimensit is thrown into
characteristicwrinkles.
It is moredifficultto distinguishbetweenG. saccatumand G. lagenlformeto whichit is closely
relatedandwithwhichit is connectedbya fewintermediateforms.G.saccatum,however,hasshorter
wedge-shapedraysanda lighter,thickeroftenmorefragilemycelialayer.
The East African sporocarpsexaminedare all smallerand paler thanis usual for thespecies.
The myceliallayeris parchmentcolouredand lacksthecharacteristicracksalongtherays.
G.lageniformeVitt. (Fig. 8h)
Unopenedsporocarpovoid with a stronglypointedapex,dehiscingwhen about 1.5 cm. broad.
Exoperidiumsplittingto two-thirdsor moreof theway down into 5-8 (occasionally10)subequal
segmentswith long acuminatepoints; myceliallayer very thin, pale fulvous,entire; fleshylayer
umber,adnate.Endoperidiumsessile,1-1.5 em. diam., the baseusuallyenclosedin the saccate
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Fig. 8. Geastrurnp.p. a, G. velutinum,feltedform,habit x t,myceliallayer x 5,spore(HANSFORD
2017);b, G. velutinurn,velutinousform, habit x t, myceliallayer x 5, spore (CAlDER 4417);
c, G. schweinitzii,habit x 2, spores(MAITLAND 291); d, G. saccaturnhabit, eggand,expanded
specimen,x t (from drawing by A. French); e, G. saccaturnhabit x t,spores (VERDCOURT);
f, G. triplex,habit x t.spores(IRWIN 590);g, G. triplex,habit X t (RAYNER); h. G. lageniforme.
habit.expandedspecimenandegg,x t.spores(BALLY 7404).
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baseof theexoperidium,umber;peristomefibrillose,oftenlighterthan thesurroundingendoperi-
dium,conical,marginallydepressed.Gleba umber,pseudocolumellaclavate;capillitiumup to 10/.1
diam., thick-walled,straw-coloured,often encrusted;spores globose, 3.5-4.5/.1,pale to dark
brownwithregularor irregular,close,short,oftenflat-toppedwarts.
HABITAT: On soil or vegetabledebrisin dampplaces.
DISTRIBUTION: Cosmopolitan.
MATERIAL EXAMINED: KENYA: BALLY B7404,Lumbwa, Thiele-Winkler Estate,7,300ft.,
on forestfloor, 12.9.1949(K, EA).
G. triplexJunghuhn(Fig. Sf, g)
Unopenedfruit-body2 cm. diam.,umbonateto pointed,with prominentbasalmycelialtuft which
falls awayon dryingto leavea markedscar.Exoperidiumsplittingto two-thirdsof theway down
into 5-S broad,recurvedor spreadingrays; myceliallayerpaperyto leathery,paleumber,smooth
to squamulose,peelingoff in flakesin old specimens,debris-encrustedin patches;fibrous layer
leathery,thin, persistent,buff to strawcolour on theoutside,darkerinside;fleshylayerthick, buff
to palerust colour, dryingsepia,cracking,particularlyacrossthe basesof the rays, the cracked
edgestendingto curveawayfrom thefibrouslayer.Endoperidiumsessile,to about1.5em.diam.,
globoseto depressedglobose,smooth,pale vinaceousgrey to vinaceousbuff; peristomebroad,
oftenbarelydefined,silky, usuallydarkerthanendoperidium;mouthusuallybroadwith fimbriate
margin.Gleba umber,pseudocolumellaovoid; capillitiumaboutequalin diameterto thespores,
paleto mediumbrown,taperingat theends,oftenencrusted;sporesglobose,4.5-6/.1diam.,regularly,
closelyandmoderatelyto stronglywarted,paleto dark brown.
HABITAT: On plantdebris,etc.,on theforestfloor.
DISTRIBUTION: Cosmopolitan.
MATERIAL EXAMINED: KENYA: RAYNER,5,500-6,000ft., in Acacia forest; RAYNER740,
Limuru Distr., Rift Highlands,7,000ft. (K); IRWIN 590,E. Mt. Elgon, S,OOOft., 26.5.1963(K).
TANGANYIKA: K. PIROZYNSKIM593,Kakombe,Kigoma, dampsoil, 24.2.1964(K).
NOTES: This speciesis distinguishableby thecharacteristicmodeof crackingof thefleshylayer
aroundthebaseof therays to leavea "cup" enclosingthebaseof theendoperidium.This feature
is not alwayspresentbutis betterseenin freshthanin driedspecimens.
G.lornicatum(Huds.exPers.)Hook. (Fig. ge)
Immaturesporocarpsubglobose,hypogeal.Exoperidiumsplittingto two-thirdsof theway down
into 4-5 rays,whichbendbackwardscausingthemyceliallayerto split awayexceptat the tipsof
theraysandremainin thegroundasa cup,whilsttheothertwo layersbecomecompletelyinverted,
carryingtheendoperidiumupwards.Mycelial layer thickly coatedwith debris;fleshylayer often
fallingawayin largepatches.Endoperidiumpedicellate,depressedglobose,withan apophysis,hard,
fuscous,minutelygranularunderthehand-lens;peristomesilky, at firstmammoseandsub-definite,
soonbecomingindefiniteandragged,glebabrownvinaceous;capillitiumthreadsbrown,up to 15/.1
diam.;sporesglobose,finelyverrucose,dark brown3.5-5/.1.
HABITAT: On humusundertreesor shrubs.
DISTRIBUTION: S. Mrica, Mauritius, Europe, Mediterraneanregion,N. and centralAmerica,
Australia.
MATERIAL EXAMINED: MAURITIUS: H. BoLUS,withoutdata,exHerb. Berkeley(K, photo-
graphonly).
NOTES: The recordconsistsof only a photographbut is certainlyreferableto this species.The
descriptionof themicroscopicandcolourdetailsis drawnfrom othermaterialat Kew.
G. dissimileBottomley(Fig. 9f)
ResemblingG. lornicatumexceptfor the mouth characters.Peristomeconical, sub-definite,not
tearingreadilybut becomingradiallyfoldedthoughnot truly sulcate.
MATERIAL EXAMINED: KENYA: E. A. HERB. 1167,Naivasha,Rongoni Forest, at roots of
Acacia(K); RAYNER739,Limuru, E. Rift Highlands,1942-3(K).
NOTES: This is acceptedonly provisionallyas being specificallydifferentfrom G. lornicatum.
Rayner'sspecimenshavehad mostof theperistomeeatenby insects,but the little whichremains
seemsto beof thedissimiletype.
ContrarytoTalbot'sclaim(in Bottomley,1945,p. 604)wedo notacceptthatthereis anymaterial
differencebetweentypematerialof G. dissimileand thecollectionin Herb K, labelledby Lloyd
"G.lornicatusHuds.formamacowaniKalch" and presumablythesameasthespecimensdescribed
by himasG. macowanii.Thereal identityof G. macowaniis unknown.It resembledthe European
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form of G.fomicatusbutwasthreetimesthesize:it wouldhavebeena verylargeearth-starindeed.
G.dissimile,however,is onlyabouthalf thesizeof theEuropeanfonn. Theperistomewas,unhappily,
missingfrom thetypematerialof G. macowaniiat thetimewhenit wasdescribed.
G. drummondiiBerk. (Fig. 9b)
Unexpandedfruit-bodyglobose,epigeal,dehiscingwhen 1-2 em. diam. Exoperidiumsplittingto
themiddleinto 8-12 acute,subequal,stronglyhygroscopicrays; fleshylayersepia,adnate,conti-
nuous; myceliallayer thin, whitish,coveredwith debris,oftenbecomingdetached.Endoperidium
sessileor (in driedspecimens)occasionallyshortlypedicellate,globoseto depressedglobose,up to
15rom.diam.,dirty whiteor, lessfrequently,umber,finelyasperulateoftenbecomingsmoothwith
age;peristomeboldlyand regularlysulcate,oftendarker thanthe surroundingpartsof theendo-
peridium.Gleba rust colour; sporesglobose,4-6J.1diam., moderatelyand irregularlyverrucose,
oftenbrieflypedicellate.
HABITAT: On thegroundin dry places.
MATERIAL EXAMINED : KENYA: VERDCOURT638,Mugugaon baresoil after rain, 16.4.1952
(K).
NOTES: The truelysulcateperistomedistinguishesthis speciesfrom thosenotedaboveand the
hygroscopicnatureof its raysseparatesit from thetwo followingspecies.
SouthernMrican specimensof G. drummondiidifferfrom thetypein a numberof ways,notably
in havinga thinnerfleshylayerandbeinglesshygroscopic.Theytend,in fact,towardstheEuropean
andN. AmericanG. campestre.
G. lloydianumRick (Fig. 9c,d)
Expandedsporocarpsto c. 5 em.diam.Exoperidiumsplittingto aboutthemiddleinto 9-13narrow
unequalacuterays,somewhathygroscopic;myceliallayerexternallyencrustedwith soil particles,
floccose,white to buff, peelingoff in sheets,particularlyfrom the tips of therays; fibrous layer
strawcolour to buff, thin; fleshylayerreddishbrown, to about 1 rom. thick, drying fairly thin,
continuousto rimose,oftencompletelylackingin oldspecimens.Endoperidiumgloboseto depressed
globose,sessile,finelyfelted,mid- to paleumber;peristomeconcolourousor darker,sulcate.Gleba
sepia,capillitialhyphaepalestrawcoloured,completelyoccluded,to 6J.1diam.; sporesdark brown,
globoseto irregularmoderatelyandoftenirregularlywarted,3-5J.1diam.
DISTRIBUTION: SouthandcentralAmerica.TropicalMrica.
MATERIAL EXAMINED: ZAMBIA: ANGUSM313,Chilanga,nr. Mt. Makulu, 8.1.1957,on soil
in woodland(K). MADAGASCAR: REv. R. BARON5318,?N.-W. Madagascar,1887(K).
NOTES: This speciesis distinguishablefrom G. drummondiiby the muchlessstrikinglyand less
regularlysulcateperistome,thealmostsmoothendoperidium,andthelesshygroscopicrayswithless
persistentfleshylayerandfloccuIentmyceliallayer.
G. nanumPers.(=G. schmideliiVitt.) (Fig. 9a)
Unopenedfruit-bodyhypogealto exposed.Exoperidiumsplittingto about themiddleinto about
5-8 unequalrays which becomerecurved;myceliallayer umber to sepiain the dried specimen,
persistent,coveredwitha layerof debris;middlelayerpalebuff; fleshylayeradnate,entireor occa-
sionallycracked.Endoperidiumc. !-1 em. diam.,ovoid to urn-shaped,often with a slightbasal
apophysis,shortlypedicellatein thedriedspecimen,lightbrown to greyish,thelattercolourbeing
dueto a farinawhichcoverstheendoperidiumof unweatheredspecimens,peristomesulcate,conical,
concolorouswith or darkerthantherestof theendoperidium,surroundedby a groove.Glebavery
dark brown,sporesgloboseto subglobose,stronglyandsomewhatirregularlywarted,3-5.5J.1diam.,
usuallyratherfuscous.
HABITAT: Woodlandor openplaces.
DISTRIBUTION: SouthernMrica, N. andS. America,Australia,India, Pakistan.
MATERIAL EXAMINED: KENYA: L. D. VERDCOURT,Muguga, Jan. 1956,abundantafter
rainson soil in woods,etc.(EA).
NOTES: Hennings(1902)recordsthisspeciesfor theUsambarasasG. schmidelii.
MyriostomaDesv.
This genusresemblesGeastrumbut thesporesacdehiscesby severalporesandis supportedon a
numberof pedicels.Theglebacontainsa numberof pseudocolumelJae.Thereis a singlespecies.
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M. coliforme(DicksonexPers.)Corda (Fig. 9i)
Unopenedsporocarpto about6 em.diam.Exoperidiumsplittingto abouthalfwayinto 5-10 sub-
equaltriangularspreadingor retlexedsegments.Fleshy layersoon peelingoff to exposethe dirty
whitemiddlelayer;myceliallayerthin,smooth,tlakingoff in a mannerlike thatof Geastrumtriplex.
Endoperidiumto4 em.diam.,depressedglobose,umber,becomingshininggrey,coarselyroughened,
with severalpedicelsandseveralnakedstomata.Glebawithpseudocolumellaecorrespondingto the
pedicels.Sporesglobose,3-4J.ldiam.,excludingtheincompletelyreticulateornamentwhichmaybe
up to 2J.lhigh; capillitiumhyphaemostlyabout4J.ldiam.,coloured,branched,spirallytwisted,thick-
walled,withlargecrescenticpitsin thewalls,fragmentingat thesepits,occasionallywithlarge,spore-
like swellings.
HABITAT: On theground.
DISTRIBUTION: Cosmopolitan.
MATERIAL EXAMINED: KENYA: R.W.R's notes.
NOTES: The glebais strikinglydifferentfrom thatof any otherearth-star.The capillitialhyphae
exhibithygroscopicmovementswhenfirstmountedon theslide,therope-likestrandsuncoiling.
Microscopicdatahavebeentakenfrom S. African specimensin K, leg.MAcOwAN.
AstraeusMorgan
This genusdiffersfrom Geastrumprincipallyin lackinga true hymeniumat any stageof its
development.This has beentakenby manyauthorsto imply that thereis no closerelationship
betweenthesegeneraand that any similarityis due to parallelevolution.Astraeushas thusbeen
placedin a separatefamily.Partly for convenience,however,wehavehereincludedit in theLyco-
perdaceae.
ThesinglespeciesresemblesGeastrummacroscopicallyto aremarkabledegree.Thereis,however,
no pseudocolumella.Microscopically,the sporesare much larger than thoseof most Geastrum
speciesand thecapillitiumis unlikethatof any Geastrum,beinghyalineor nearlyso, with swollen
septaandmodifiedclampconnexions,andstrangelyreminiscentof thecapillitiumof Tulostoma.
Astraeushygrometricus(Pers.)Morg. (=GeastrumhygrometricumPers.)(Fig. 9g,h)
Unopenedfruit-body4-6 em.diam.,subglobose.Exoperidiumsplittingto tof theway down into
5-10(occasionallymore)acute,thicksegments,stronglyhygroscopic.Mycelial layerthin, scabrous,
not persistent;middle layer hard, smoothbrown; tleshylayer light umberor greyishbecoming
almostblack with age,rimose.Endoperidiumdepressedglobose,sessile,membranous,somewhat
tomentoseand markedwith a networkcorrespondingto the rimosecrackingof the tleshylayer;
mouthtorn,indefinite;peristomeindefinite.Glebaumber,capillitiumthreadsto 8J.ldiam.,branched,
thick-walled,often collapsed,almosthyaline,swollenat the septa;sporesglobose,6-1OJ.ldiam.,
stronglyandverycloselyverrucose,brown,with thestumpof a pedicel.
HABITAT: On thegroundin woodland.
DISTRIBUTION: Worldwide.
MATERIAL EXAMINED: ZAMBIA: ANGUSM2615,Dr. ChiwefweMine, nr. Mkushi Boma,
soil in Brachystegiawoodland,8.4.1964(K).
BroomeiaBerk.
Sporocarpscrowdedtogetherin groupsof a fewtoabouta thousand,eachoccupyinga depression
in thetopof a commonstroma,thewholesaidto becoveredwhenyoungbya commonexoperidium,
openingto exposetheindividualendoperidiaeachof whichdehiscesby a singleapicalstoma.
This genusshareswith the related,monotypicDiplocystisfrom Cuba the distinctionamongst
gasteromycetesof beingstromatic.The affinitiesof BroomeiaandDiplocystisareunknown;though
theyseemcloseto theLycoperdaceae,andarehereincludedin thatfamily.Zeller(1949)hasplaced
them,togetherwith Lycoga/opsis,whichtheyscarcelyresemble,in theBroomeaceae.A numberof
differencesbetweenBroomeiaand more typicalLycoperdaceaeare indicatedbelow, but whether
Broomeiais indeeda memberof thatfamilywill remainuncertainuntil muchmoredetailedstudies
havebeencarriedout. This lack of knowledgeextendsparticularlyto thedevelopmentof thefruit-
bodies,but immaturematerial,fresh or preservedin liquid preservative,would be necessaryfor
sucha study,andis not available.
The characterof theexoperidiumis usuallygivenas the basisof genericdistinctionbetween
Broomeiaand Diplocystis.In Diplocystiseachfruit-bodyis saidto haveits own exoperidiumwhile
in Broomeiaa commonexoperidiumenshroudsthewholeclusterof fruit-bodiesalthoughpassing
betweenthemandbeingcontinuouswith thewallsof thealveoli.Sucha genericdistinctioncannot,
however,be logicallyjustifiedat themomentfor a varietyof reasons.
oS··'"'.~.' '.' ' -'~.., .. ',",. ..•.;-.,...' b
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Fig. 9. Geastreaep.p.a, Geastrumnanum,habitx 2,sporesandcapillitium(VERDCOURT); b, G.
drummondii,habit,dryandwetspecimensx I, spores(VERDCOURT); c, G. /loydianumhabitx 1
andspores(ANGUS);d, G. /loydianum,habitx 1(BARON);e,G.lornicatumhabitx 1(Mauritius,
fromphoto);f, G. dissimilehabitx I, spores(B.A.HERB. 1167);g,Astraeushygrometricushabit,
wetspecimenx I, sporesandcapillitium(ANGUS);h, A. hygrometricushabit,dryspecimenx 1
(Israelimaterial);i, Myriostomacoliforme,habitx t,sporesandcapillitium(S.Africanmaterial).
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Dissing& Lange (1962)rightly refuseto assumethat in B. ellipsosporatheexoperidiumdoes
in factcoverthefruit-bodiesbeforematurityas it doesin B. congregata.The exoperidiumhasnever
beenseenin B. ellipsosporaor D. wrightii,and maturespecimensbetraynot theslightesttraceof
everhavingpossessedsuchamembrane.In anycaseit isperhapsunjustifiableto callsuchamembrane
an exoperidium;it is an extensionof thestromaand its homologymustbe an objectof doubtand
study.
Finally, an exoperidiumwhichcoverseachfruit-bodyseparatelycannotreallybe distinguished
fromonewhichis commontoall,yetpassesbetweeneachfruit-bodyandthenext,andtherebecomes
confluentwith therim of thealveolusin whicheachfruit-bodyis seated.
The real differencebetweenthe two generalies in the alveolaethemselves.In Broomeiathe
alveolaearepurelydepressionsin the stromaticsurface;in Diplocystistheyare not trulyalveolae
atall butcups,eachof whichis separateanddoesnothavea wall in commonwith itsneighbours.
The twospeciesof Broomeiaaredistinguishedby thethicknessof theirstromataandtheformof
thespores.
B. congregataBerk. (Fig. lOd-f)
Sporocarpsin clustersof up to a thousand,borneon a massivecorky stroma,whichis convexat
thetop.Sporessubgloboseto ovoid,6-8.5J.1in majordiam.,finelyreticulate.
HABITAT: In dryareas,usuallyat thebaseof trees,oftenAcacia,on whichit is probablyparasitic.
DISTRIBUTION: S. Mrica, S.W. Mrica, Mozambique,Kenya,Nigeria.
MATERIAL EXAMINED: KENYA: RAYNER,Crater Lake, Naivasha, sandy soil nr. Acacia
xanthophloea(K).
NOTES: This specieshasbeenrecentlydescribedelsewhere(Bottomley,1948;Dring, 1964)so only
pointsof specialinterest,whicharemany,will bediscussedhere.
The sporesarereticulatein thetype(K), in Rayner'sspecimenand all theothercollectionsto
whichwehavehadaccess.Reticulatesporesareunknownin theLycoperdaceaexceptin thisspecies
anda fewspeciesof DiscisedaandAbstoma.
The glebaof B. congregata,thoughpowderyat maturity,is very compact.Capillitial hyphae
oftenpassdirectlythroughthegroupsof spores,becomingcharacteristicallytortuous,presumably
by pressureof thesporesagainstthem.Sectionsof slightlyimmatureglebashow sporesnestling
in thebendsof thecapiIlitiumthreads.
The surfaceof the endoperidiumis inconspicuouslyverrucose,as mentionedby Berkeleybut
overlookedsubsequently.The curiousmicroscopicstructureof the warts is shown in Fig. IDe.
They are usuallysubsphericalto ovoid and most of themare only looselyattachedto the endo-
peridium.In thenextspecies,B. ellipsosporus,theyareevenbetterdeveloped,whereasin Diplocystis
wrightiitheendoperidiumis smooth.The endoperidialwartsof Geastrumdrummondiiand related
speciesareverydifferent.Theyarecylindrical,firmlyattachedandconsistof ratherdistorted,plate-
like,hyalinecells.
The stromaconsistsof interwovenhyalinehyphaeapparentlyof uniformstructurethroughout.
However,thepartimmediatelybeneaththesporocarpsis morecompact,whereasthecentreconsists
of loosertissue,eventuallybecominghollow. (SeePole Evans & Bottomley,1919,pI. xxi, for a
photo of a fresh,hollow stroma.)Dried herbariummaterialthereforeoften consistsonly of the
sporocarpsplus theupperpartsof thestroma,thebasalattachmenthavingbrokenoff throughthe
hollow centre.The structureof thematurestromaof B. congregatathereforeapproachesthat of
B. ellipsospora.
Freshspecimensaresaidto smellof aniseed,and thefleshof thefreshstromais saidto bered,
resemblingthatof Fistulinahepatica.In herbariummaterialtheredcolouris limitedto the compact
upperlayerof thestromaandis considerablylessmarkedthanin driedF. hepatica.Both thesmell
andthepigmentareuniquein theLycoperdaceae.
B. e/lipsosporav. Hohn. (=Dip[ocystisjunodiiPole Evans& Bottomley)(Fig. lOa-c)
Sporocarpsin clustersof up to 80 on a thin, saucer-shapedstroma.Sporesovoid, 6-8x 3.5-4.5J.1,
smoothor minutelyroughened,sterigmaticscarvisibleat thebroaderend.
HABITAT: On sandysoil.
DISTRIBUTION: S. Mrica, Mozambique,Angola,S.W. Mrica.
MATERIAL EXAMINED: MOZAMBIQUE: REV. H. JUNOD, Rikatli, Louren.;o Marques,
22.5.1919(Cotypeof D. junodii,K).
NOTES: The specieshasbeenwell describedby Bottomley(1948)and Dissing & Lange (1962),
thoughthecharacteristicallywartedsurfaceof theendoperidiumis not mentionedin eitherpaper
nor in vonHohnel'soriginaldescription.Macroscopicallythewartsarebrownishandratherpromi-
nentbut partlyhiddenby thefloccoseoutercoveringof theendoperidium.Both wartsand flocci
tendto wearoff. In thecaseof thewartsit is noticeablethattheirconnexionwith theunderlying
layeris tenuous,in facttheirwholestructuresuggeststhatof sclerotia(Fig. lOb).
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Fig. 10.Broomeia.a-c, B. ellipsospora:a, habit x 1; b, v.s. peridium;c, sporesand capillitium
(typeof "Diplocystisjunodii"); d-f, B. congregata:d, habit x 1; e,v.s.peridiumPassingthrough
a wart; f, sporesandcapillitium(RAYNER).
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Accordingto thedescriptionsthesporesof the typecollectionand Dissing & Lange's(1962)
collectionfrom Angola are smooth.Bottomleydescribesthesporesas smoothto rough.Thoseof
theLoure~o Marquescollectionare minutelyverrucose.The arrangementof thewartsis rather
difficultto seeexceptwhenthesporesare viewedin Melzer'siodinesolutionwhichshowsup the
ornament,thoughwhetherit reactswith it is difficultto establish.
The morphologyof the stromais describedby Dissing & Lange (1962).As theystate,there
seemsto be a "spurious" myceliallayerunderthestromaandseparatefrom it except,perhaps,at
pointsdirectlyundereachfruit-bodywherethe stromaprotrudesdownwards.The specimensat
Kew givetheimpressionthatthespacebetweenthe "myceliallayer" and thestromais createdby
shrinkageof thetissuessimilarto thatwhichoccursin B. congregata.Young stageshaveneverbeen
recorded,however,and one must in a genusso aberrantas Broomeia,acceptsuchextrapolations
onlywithextremecaution.
TULOSTOMATACEAE
This family, thoughvery natural,is difficultto definein few words.Its membershavea true
stipeand a two-layeredperidium,theouter layerof whichenclosesthe immaturefruit-bodyas a
universalveil,splittingwhenthestipeelongatesand thenoftenremainingas a volvaat thebaseof
thestipe.The stipeis cleanlyseparablefrom theinnerperidiumof theheadin onetribe,theTulos-
tomateae,confluentwith it in theother,thePhellorineae.
The matureglebais alwayspowderyandlacksanysuggestionof columellaor pseudocolumella.
Nevertheless,theconstitutionof theglebadiffersin thetwo tribes.In thePhellorineae,themature
glebais characterizedby thepersistenceof thetramalplatesandof fasciclesof basidia.True capil-
litium is lacking,thoughtheremainsof the tramalplatesmaybe mistakenfor capillitialhyphae.
In theTulostomateaetheglebacontainstruecapillitiumand thetramalplatesandbasidialfasicles
do not persistat maturityexceptin thetransitionalgeneraBattarraeaandSchizostoma.
The modeof dehiscenceof the inner peridiumis very variableand is usedas a criterion for
distinguishingbetweengenera.
PheUoriniaBerk.
Sporocarpconsistingof a subgloboseheadsupportedon a thick,solid woodystipe.Outerperi-
diumcoveringbothheadandstipe,wartedor scaly,tendingto fall away.Inner peridiumcontinuous
withthestipetissue,dehiscingbyirregularruptureanderosionof theapicalpart.For anexplanation
of thenomenclatureappliedto thegenusandits oneacceptedspecies,seeDring (1964).
P. hercu/eana(PallasexPers.)Kreisel
Sporocarpto 10cm. tall; head3-5x 2-4cm.; stem3-5x 1-2cm. Peridiumcreamcoloured.Gleba
rust colour, powdery,sporesglobose,4.5-71!diam.,finelyand closelywarted,brown; capillitium
absentbutreplacedbyhyalinecollapsedthreads,aggregatedinto bundles,theremainsof thetramal
plates.
P. hercu/eanassp.hercu/eana(=P. inquiansauctt.non Berk.) (Fig. lIe)
The outerperidiumconsistsof largeinbricatescalesand theheadis usuallyellipsoidrather than
subglobose.
HABITAT: On thegroundin dry, openplaces.
DISTRIBUTION: Africa, S. W. United States,Mediterraneanregion,centralEurope,Australia.
MATERIAL EXAMINED: SOMALIA: BALLY B9591,E. of Ghelinsor,1,000ft., opengrassland,
5.4.1954(K).
NOTES: In theyoung,freshstatethereis no possibilityof confoundingthis subspecieswith the
next,thoughin herbariamuchconfusionhasoccurred.The feathery,overlappingscalesmake this
oneof themostbeautifulof gasteromycetes,butunfortunatelytheyareslightlystickyand tearaway
or becomecompactedwhenthespecimenis handled.A goodphotographor drawing,madein situ,
of a youngspecimenis muchto bedesired.
P. herculeana ssp.strobilina(Kalch.) Dring (=P. inquiansBerk.) (Fig. lId)
This differsfromssp.herculeanain thattheouterperidiumis verythickandsplitsinto largezonate
wartsasmaturityapproaches.The habitis usuallymoresquatthanthatof ssp.hercu/eana,thestipe
beingshorterandtheheadmorerounded.
DISTRIBUTION: Africa, Asia, Australia.
MATERIAL EXAMINED: KENYA: JOY ADAMSON,Dr.Lake Rudolph,Spring1944(K); RAYNER
741,N. FrontierDistr., Dr.Lake Rudolph,c. 1944(probablypart of thesamecolI., K).
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BattarraeaPers.
Head concavebelow,convexabove,firmly fixedto thestipe,dehiscingaroundtheintersection
of thetwofaces.Stipelong,scaly,hollow,witha welldevelopedvolvaat thebase.
B. stevenii(Liboschitz)Fr. (=SphaericepslignipesWelw. &Curr.) (Fig. lIh)
Immaturesporocarphypogeal,obovoid to obconical,enclosedin a universalveil. Head thrust
abovegroundat maturityby elongationof the stipe.Stipe 10-50cm. long, coveredwith coarse,
imbricatescales,volva thick, woody, remainingbelow ground if stipebe pulled up. Gleba rust
colour to sepia; capillitiumof two typesof hyphae,spirally or annularlythickened,elongated-
fusoidthreads,usuallycalled"elaters"butconstitutingthecapiIlitiumproper,andcollapsed,simple,
hyalinethreadsboundtogetherin fascicles,andreallytheremainsof thetrama(cf.paracapiIlitium);
sporesbrown,subglobose,4.5-6(-7)J,ldiam.,seeminglyfinelytruncate-verrucose.
HABITAT: Dry, sandysoil.
DISTRIBUTION: Mediterraneanarea, Hungary, U.S.S.R., Mongolia, Pakistan, the Americas,
Africa, Australia.
MATERIAL EXAMINED: KENYA: RAYNER,nr. Lake Naivasha,sandygroundin Acaciawood-
land, May 1945(K); BALLY B10537,Maji ya Chumvi,Coast Prov., 2,700ft., in Euphorbiathicket
on sandysoil, 13.5.1956(K). SOCOTRA: PROF.BAYLEYBALFOUR1300,1345,andanothercollection
withoutno., all collectedFeb.-March,1880(all K).
NOTES: In additionto theabove,thisspecieshasbeenrecordedfor Mozambique(Bottomley,1948).
There is somedoubt that B. steveniis really separablefrom theEuropeanB. phalloides.The
lattertendsto be smaller,with a lessscalystipe,lesspersistentgleba(Le. thinnertramalplates),
moreheavilyand irregularlyornamentedspores,and has a volva consistingof two membranous
layerssaid to be separatedby a gelatinouslayerwhenfresh.Individualsfrom thesamecollection
sometimeshowa remarkablevariationin thefirst threeof thesecharacters.In fact,whatevertheir
geographicalprovenance,thelargerindividualstendto havea morescalystipeandmorepersistent
gleba.
Sporesof almostall theextra-Europeanmaterialof Battarraeain K areminutelyand regularly
ornamented,while theEuropeanmaterialin K (almostall of whichis English)hassporeswithjust
discerniblylessregularandslightlystrongerornament.
SchizostomaEhrenbergexLeveille
Mature sporocarpconsistingof a relativelyslenderstipe fittinginto a wide,shallowsocketat
thebaseof thehead.Stipehollow,woody,clearlydifferentiatedfromheadbutnot cleanlyseparable
from it as in Tulostomaand Queletia.Endoperidiumdehiscingin a stellatemanner.Universalveil
forminga moreor lesswellmarkedvolvaat thebaseof thestipe.Glebaconsistingof truecapillitium
andsubglobose,smoothspores.
S. laceratumEhrenb.exLev. (Fig. lIf, g)
Sporocarpsto about6 em.tall, stipeto 0.5em.diam.,usuallynot markedlyscaly;headpulvinate,
to about3 cm.diam.,2 cm.high,splittinginto about4-6 bluntmajorlobes.Volva usuallyreduced
to a sand-encrustedswellingat the baseof the stipe.Gleba ochraceous,becominga dark, rich,
reddish-brown(nearvinaceousof Dade); capillitiumof dark, thick-walled,and paler,thin-walled,
collapsedhyphae,irregularlyshaped,branched,fragmentinginto shortlengthsat thesepta,to 10J,l
diam., spores dark, irregularly globose,3.5-6J,ldiam., absolutelysmooth under oil-immersion,
apiculate.
HABITAT: In semi-arid,sandyplaces.
DISTRIBUTION: Somalia,Sudan,Mali, Persia, W. Pakistan,Khazakstan,N. and S. America,
Australia.
MATERIAL EXAMINED: SOMALIA: BALLY 3034,Burao,26.1.1944,in sandysoil.
NOTES: The abovespecimen,and the description,refer to S. laceratumin the restrictedsense.
A numberof authorsconsiderS. laceratumto betheonly validspecies.
TulostomaPers.
Fruit-bodiesstipitate,thesubgloboseheadhavinga well-markedsocketbelow,into whichfits
theslender,hollow, woodystipeandfrom whichit maybe brokenawayfairly readilyandcleanly.
Outerperidiumtakingtheform of a universalveil in theimmaturefruit-body,remainingin the
adultasa moreor lesswellmarkedbasalvolvaanda collarroundthesocket,andsometimesconti-
nuing over the entirehead,in which caseit is warted.Endoperidiummembranous,dehiscingby
an apicalstromawhichmaybe indefiniteor definite,and in thelattercasetubularor moreor less
planeandwith a definiteperistomeor without(in whichcaseit is oftencallednaked).Capillitium
of branchedandseptatehyphae;sporesgloboseto subglobose,smoothor variouslyornamented.
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Fig, 11.Tulostomataceae.a, Tulostomaalbum,habit x 1, sporesand capillitium(BALLY); b, T.
exasperatum,habit x 1,peridialdetailsx 5, sporeand capillitium(GREENWAY); c, T. volvulatum,
habit x 1, sporesand capillitium;d, Phel/oriniaherculeanassp.strobilina,habit x t CWo African
material);e,P. h. ssp.herculeana,habit x t,sporesCWo African material);f, Schizostomalaceratum,
youngspecimenwithoutvolva,habit x t,spores(BALLY); g, S.laceratum,old specimen,habit x t
(N. Americanmaterial);h, Battarraeastevenii,habit, withoutvolva and upperpart of peridium,
x t,sporesandelater(RAYNER).
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T. volvulatumBorshchov(Fig. 11c)
Fruit-body usually 7-10 em. tall, straw-colourthroughout.Head depressedglobosewith plane,
naked,circular to ellipticalstromaand widesocket.Stipescalyand longitudinallyfurrowed,with
wellmarkedvolvaatbase.Glebarustcolour;sporessubgloboseto irregular,4.5-5.5J.1diam.,smooth
andapiculate;capillitiumof irregular,short,branchedhyphae.
HABITAT: Semi-aridground.
DISTRIBUTION: Africa northof theEquator,CentralEurope,Asia.
MATERIAL EXAMINED: BRITISH SOMALILAND: BALLY7379,onrockyground,2.6.1949(K).
SOMALIA: BALLY 10401,Berbera-Behendullaroad, on rockyground17.11.1954.
T. albumMassee(Fig. 11a)
Head globoseor depressed-globose,to about 2 cm. diam.Exoperidiumimpregnatedwith earth,
crackingawaylateleavinga thick cup at thebase.Endoperidiumrosy-buff,minutelyfeltedunder
the lens; mouthshortlytubular,elliptic; collar moderatelywide. Stipeto 4 cm. x 3 rom.,equal,
or moreusuallyattenuatedownwards,witha welldevelopedbasalbulb,markedlystriate,not scaly,
concolorouswith endoperidiumto pale reddishbrown. Gleba fuluous;capillitiumhyaline,thick-
walledto occluded,to c. 6J.1diam.,swollenand lightlypigmentedat thesepta;sporesirregularly
globose,3.5-5J.1diam.,honeycoloured,very irregularlyand more or less prominentlyverrucose,
theverrucaebeinghyaline.
HABITAT: On theground.
DISTRIBUTION: Australia,SouthernAfrica.
MATERIAL EXAMINED: KENYA: BALLY2627[withoutdata](K).
NOTES: The materialconsistsof a singlesporocarpand is in somewaysintermediatebetween
T. albumand T. albicansWhite. It is closelysimilarto J. P. H. Alcock's collection403,from Kim-
berley(K), which Bottomley(1948)doubtfullyascribedto T. albicans.Both differ from the type
specimenin havinglessprominentlyverrucosesporesbut thesearecertainlynot smoothas in T.
albicans.
T. exasperatumMontagne(Fig. 11b)
Sporocarpsin groupson rotten wood. Head depressedglobose,to about 1.5cm. diam.; outer
peridiumverydark umber,of longandshortspines,coveringthehead,wearingoff lateto leavean
areolatesurfacereminiscentof that of Lycoperdonperlatum;inner peridium vinaceous;ostiole
fimbriate,peristomedefinite,conical.Stipeto 5 em.long, almostconcolorouswith peridialwarts,
with short,persistent,suberectscales.Gleba cinnamonbuff, sporesglobose,verypaleyellow,with
deep hyaline ridges, 6.5-8.5J.1diam., including ornament.Capillitium hyaline,branched,thick-
walled,slightlyswollenandnot colouredat thefrequent,perforatedsepta.
HABITAT: On rottenwood in forest.
DISTRIBUTION: TropicalAsia, tropicalS. America,tropicalAfrica.
MATERIAL EXAMINED: TANGANYIKA: GREENWAY5979, Msalai-Zaria, E. Usambara,
4,500ft., 4.8.1940(K, EA).
NOTES: This speciesis easilyrecognizableby thelong(to2mm.)peridialspines.Theornamentation
of thesporesis alsodistinctive,andthehabitof growingon woodin forestremarkablein thegenus.
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